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Assistant Commissioner for Patents 

Washington, D.C. 20231 May 15, 199? 

Sir: 

Prior to examination of the above application, please amend the application as 
follows: 

IN THE CLAIMS : 

Claim 4, lines 2 and 3, delete "any of claims 1 to 3" and substitute therefor -claim 1 

or 2-. 

Claim 5, lines 2 and 3, delete "any of claims 1 to 4" and substitute therefor —claim 1 

or 2-. 

Claim 6, lines 2 and 3, delete "any of claims 1 to 5" and substitute therefor -claim 1 

or 2~. 

Claim 7, lines 2 and 3, delete "any of claims 3 to 6" and substitute therefor -claim 1 

or 2-. 



PRELIMINARY AMENDMENT 



Claim 9, lines 2 and 3, delete "any of claims 1 through 8" and substitute therefor - 
claim 1 or 2~. 



Claim 11, line 2, delete "claims 1 to 10" and substitute therefor -claim 1 or 2-. 

Claim 12, lines 2 and 3, delete "any of claims 3 through 10" and substitute therefor - 
claim 1 or 2-. 

Claim 17, lines 2 and 3, delete "any of claims 13 through 16" and substitute therefor 
-claim 13-. 

Claim 20, lines 2 and 3, delete "claims 1 to 12" and substitute therefor -claim 1 or 

2«. 

Claim 21, line 2, delete "or 10". 

Claim 23, lines 2 and 3, delete "any of claims 1 to 12" and substitute therefor -claim 
1 or 2-. 

Claim 24, lines 2 and 3, delete "any of claims 3 to 10" and substitute therefor —claim 

3--. 

Claim 25, lines 2 and 3, delete "any of claims 1 to 12 and 20 to 24" and substitute 
therefor —claim 1 or 2—. 

Claim 27, lines 2 and 3, delete "any of claims 1 to 12 and 20 to 26" and substitute 
therefor -claim 1 or 2-. 

Claim 28, lines 2 and 3, delete "any of claims 1 to 12 and 20 to 26" and substitute 
therefor -claim 1 or 2-. 

Claim 32, lines 2 and 3, delete "1 to 12 and 20 to" and substitute therefor -1, 2, 29, 
30 or-. 

Claim 34, lines 2 and 3, delete "any of claims 3 to 12 and 20 to 29" and substitute 
therefor —claim 3—. 



Claim 35, lines 2 and 3, delete "to 12 and 20 to" and substitute therefor --, 2 or-. 
Claim 49, lines 2 and 3, delete "any of claims 44 to 48" substitute therefor --claim 44 
or 45-. 

Claim 50, lines 2 and 3, delete "any of claims 44 to 49" and substitute therefor - 
claim 44 or 45—. 

Claim 51, lines 2 and 3, delete "any of claims 44 to 49" and substitute therefor - 
claim 44 or 45-. 

Claim 52, line 2, delete "or 51". 

Claim 63, line 2, delete "any of claims 57 to 62" and substitute therefor -claim 57 or 

58-. 

Claim 64, line 2, delete "any of claims 57 to 63" and substitute therefor -claim 57 or 

58-. 

Claim 68, lines 2 and 3, delete "any of claims 65 to 67" and substitute therefor ~ 

claim 65 or 66- . 

Claim 69, line 2, delete "or 68". 

Claim 70, lines 2 and 3, delete "any of claims 57 to 64" and substitute therefor - 
claim 57 or 58-. 

Claim 71, lines 2 and 3, delete "any of claims 60 to 62" and substitute therefor — 
claim 60—. 

Claim 72, lines 2 and 3, delete "any of claims 59 to 64" and substitute therefor ~ 
claim 59-. 

Claim 77, line 2, delete "76" and substitute therefor --75--. 



REMARKS 



The above amendment is believed to place the claims in proper condition for 
examination. Early and favorable action is awaited. 
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SPECIFICATION 



METHOD AND MOLD FOR MANUFACTURING SEMICONDUCTOR 
DEVICE, SEMICONDUCTOR DEVICE, AND 
METHOD FOR MOUNTING THE DEVICE 



TECHNICAL FIELD 

The present invention relates to a method 
and mold for manufacturing a semiconductor device , and 
a semiconductor device, and more particularly to a 
method and mold for manufacturing a semiconductor 
device having a chip- size package structure, and such 
a semiconductor device. 

Recently, there has been activity in down- 
sizing of semiconductor devices and increasing the 
integration density thereof in order to meet 
requirements of down-sizing of electronic devices and 
apparatus, A semiconductor device having a so-called 
chip- size package structure has been proposed in which 
-the shape of the semiconductor device is arranged so 
as to be as similar to that of a semiconductor element 
(chip) as possible. 

As an increased number of pins is employed 
to increase the integration density and the size of 
the semiconductor device is reduced, external 
connection terminals are arranged at a reduced pitch. 
Hence, protruding electrodes (bumps) are used as 
external connection terminals because a comparatively 
large number of protection electrodes can be arranged 
on a reduced space. 



BACKGROUND ART 

Fig. 1(A) shows an example of a 
semiconductor device used for conventional bare chip 
(flip chip) mounting. A semiconductor device 1 shown 
in that figure is generally made up of a semiconductor 
element (semiconductor chip) 2, and a large number of 
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protruding electrodes (bumps) 4. 

The protruding electrodes 4 serving as 
external connection terminals are arranged, for 
example, in a matrix formation, on a lower surface of 
the semiconductor element 2. The protruding 
electrodes 4 are formed of a soft metal such as 
solder, and are thus liable to take scratches. Thus, 
it is difficult to handle and test the protruding 
electrodes. Similarly, the semiconductor element 2 is 
in a bare chip formation and is thus liable to take 
scratches. Thus, it is also difficult to handle and 
test the semiconductor element 2 as in the case of the 
protruding electrodes 4. 

As shown in Fig . 1(B), the above 
semiconductor device 1 is mounted on a mount board 5 
(for example, a printed wiring board) as follows. 
First, the protruding electrodes 4 of the 
semiconductor device 1 are bonded to electrodes 5a 
formed on the mount board 5. Subsequently, as shown 
in Fig. 1(C), a so-called under fill resin 6 
(indicated by a pear-skin illustration) is provided 
between the semiconductor element 2 and the mount 
board 5 . 

The under fill resin 6 is formed so that a 
space 7 (approximately equal to the height of the 
protruding electrodes 4 ) formed between the 
semiconductor element 2 and the mount board 5 is 
filled with a resin having a flowability. 

The under fill resin 6 thus formed is 
provided to prevent occurrence of a break of a bonded 
portion between the protruding electrodes 4 and the 
electrodes 5a of the mount board 5 or a bonded portion 
between the protruding electrodes 4 and the electrodes 
of the semiconductor element 2 due to stress resulting 
from a difference in thermal expansion between the 
semiconductor element 2 and the mount board 5 and 
stress generated when heat applied at the time of 
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mounting is removed. 

As described above, the under fill resin 6 
is effective because it functions to prevent 
occurrence of a break of the bonded portion between 
the protruding electrodes 4 and the mount board 5 
(particularly, a break of the bonded portion between 
the electrodes of the mount board 5 and the protruding 
electrodes 4), However, a troublesome filling work is 
required because the under fill resin 6 is provided in 
the narrow space 7 between the semiconductor element 2 
and the mount board 5. Further, it is difficult to 
uniformly provide the under fill resin 6 in the whole 
space 7. Hence, the efficiency in fabrication of the 
semiconductor device is reduced. Further, the bonded 
portion between the protruding electrodes 4 and the 
electrodes 5a or the bonded portion between the 
protruding electrodes 4 and the semiconductor element 
2 may be damaged though the under fill resin 6 is 
provided* Hence, the reliability in mounting is 
degraded . 

Further, the above semiconductor device 1 is 
mechanically weak and a low reliability because the 
semiconductor element 2 is mounted on the mount board 
5 in a state in which the semiconductor element 2 is 
exposed . 

Furthermore, the protruding electrodes 4 are 
formed directly on electrode pads formed on the lower 
surface of the semiconductor element 2. Hence, the 
layout of the electrode pads is automatically equal to 
the layout of the protruding electrodes 4, That is, 
the semiconductor device 1 does not have degree of 
freedom in routing wiring lines within the inside 
thereof, and has a low degree of freedom in layout of 
the protruding electrodes 4 serving as the external 
connection terminals. 

The present invention is made taking into 
account the above disadvantages, and has an object to 
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provide a method and mold for fabricating a 
semiconductor device and a semiconductor device, and a 
semiconductor device having an improved efficiency in 
fabrication and improved reliability. 

The present invention has another object to 
provide a semiconductor device, a method for 
fabricating the same and a method for mounting the 
semiconductor device having an increased degree of 
freedom in layout of terminals and improved 
reliability. 

DISCLOSURE OF THE INVENTION 

The above problems can be solved by the 
following measures. 

A method for fabricating a semiconductor 
device of the present invention is characterized by 
comprising: a resin sealing step of loading a 
substrate on which semiconductor elements having 
protruding electrodes are formed, and supplying a 
sealing resin to positions of the protruding 
electrodes so as to form a resin layer which seals the 
protruding electrodes and the substrate; a protruding 
electrode exposing step of exposing at least ends of 
the protruding electrodes from the resin layer; and a 
separating step of cutting the substrate together with 
the resin layer so that the semiconductor elements are 
separated from each other. 

By the resin sealing step, the protruding 
electrodes which are too delicate to be subjected to a 
handling test are sealed by the resin layer. The 
resin layer realizes a surface protection and 
functions to relax stress generated at interfaces 
between the electrodes of the semiconductor element 
and the protruding electrodes. The subsequent 
protruding electrode exposing step exposes at least 
ends of the protruding electrodes from the resin 
layer. When the protruding electrode exposing step is 
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completed, the protruding electrodes can electrically 
be connected to an external circuit board or the like* 
The subsequent separating step cuts the substrate on 
which the resin layer is formed together with the 
resin layer, so that the semiconductor elements are 
separated from each other. Hence, the individual 
semiconductor chips can be obtained. Since the resin 
layer is formed in the resin sealing step, it is not 
required to provide the under fill resin at the time 
of mounting the semiconductor device. Hence, the 
mounting operation can easily be carried out. The 
sealing resin used to form the resin layer is not 
provided in the narrow space between the semiconductor 
device and the mounting board, but is provided to the 
surface of the substrate on which the protruding 
electrodes are arranged and is thus shaped by molding. 
Hence, the resin layer can definitely be provided to 
the entire surface of the substrate on which the 
protruding electrodes are arranged. Since the resin 
layer functions to protect all the protruding, it is 
possible to definitely prevent connections between the 
protruding electrodes and the electrodes on the 
mounting board and connections between the protruding 
electrodes and the electrodes on the semiconductor 
element from being broken during a heating process. 
Thus, the reliability of the semiconductor device can 
be improved . 

The above structure may be configured so 
that the sealing resin used in the resin sealing step 
has an amount which causes the resin layer to have a 
height approximately equal to that of the protruding 
electrodes. Thus, it is possible to prevent excess 
resin from flowing out from the mold in the resin 
sealing step and to prevent occurrence of a situation 
in which the sealing resin is too short to definitely 
seal the protruding electrodes. 

The above method for fabricating the 
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semiconductor device may be configured so that the 
resin sealing step disposes a film between the 
protruding electrodes and the mold, which thus 
contacts the sealing resin through the film. Hence, 
it is possible to improve the detachability because 
the resin layer does not directly contact the mold and 
to use a highly reliable resin having high 
contactability without a detachment agent. Since the 
resin layer is attached to the film, the film can be 
used as a carrier. This contributes to automation of 
the process for fabricating the semiconductor device. 

The above method for fabricating the 
semiconductor device may be configured so that: the 
mold used in the resin sealing step comprises an upper 
mold which can be elevated, and a lower mold having a 
first lower mold half body which is kept stationary 
and a second lower mold half body which can be 
elevated with respect to the first lower mold half 
body; and the resin sealing step comprises: a 
substrate loading step of placing the substrate on 
which the semiconductor elements having the protruding 
electrodes are arranged in a cavity defined by a 
cooperation of the first and second lower mold half 
bodies and providing the sealing resin in the cavity; 
a resin layer forming step of moving down the upper 
mold and the second lower mold half body so that the 
sealing resin is heated, melted and compressed so that 
the resin layer sealing the protruding electrodes is 
formed; and a detaching step of moving up the first 
mold so as to detach the upper mold from the resin 
layer, a nd then moving down the second lower mold half 
body from the first lower mold half body so that the 
substrate to which the resin layer is provided is 
detached from the mold. 

According to the above structure, the resin 
layer is heated, melted and compression-molded by 
using the mold in the resin layer forming step. 
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Hence, it is possible to definitely form the entire 
surface of the substrate- Hence, all the protruding 
electrodes formed on the substrate can definitely be 
sealed by the resin layer. Since the lower mold is 
mad up of a lower mold having a first lower mold half 
body which is kept stationary and a second lower mold 
half body which can be elevated with respect to the 
first lower mold half body, the detachment function 
can be facilitated, so that the substrate to which the 
resin layer is formed can be taken out of the mold. 

The above method for fabricating the 
semiconductor device may be configured so that: an 
excess resin removing mechanism is provided in the 
mold used in the resin sealing step; and the excess 
resin removing mechanism removes excess resin and 
controls a pressure applied to the sealing resin in 
the mold. Hence, it is possible to easily measure the 
amount of sealing resin and to precisely seal the 
protruding electrodes with an appropriate volume. It 
is also possible to control the pressure applied to 
the sealing resin in the mold and to thus uniform the 
pressure during molding. Thus, it is possible to 
prevent occurrence of babbles in the sealing resin. 

The method for fabricating the semiconductor 
device may be configured so that the resin sealing 
step uses a sheet-shaped resin as the sealing resin. 
Hence, the resin layer can definitely be formed on the 
entire surface of the substrate. Further it is 
possible to reduce the time it takes the sealing resin 
to flow from the central portion to the end portion 
when the sealing resin is placed in the central 
portion. Hence, the time necessary to complete the 
resin sealing step can be reduced. 

The method for fabricating the semiconductor 
device may be configured so that the sealing resin is 
provided to the film before the resin sealing step is 
executed. Hence, it is possible to perform the film 
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providing work and the sealing resin filling work at 
one time, so that the work can efficiently be done. 

The method for fabricating the semiconductor 
device may be configured so that a plurality of 
sealing resins are provided to the film, and the resin 
sealing step is continuously carried out while the 
film is moved- Hence, it is possible to realize 
automation of the resin sealing step and improve the 
efficiency in fabricating the semiconductor devices. 

The method may be configured so that a 
reinforcement plate is loaded onto the mold before the 
substrate is loaded onto the mold in the resin sealing 
step. Hence, it is possible to prevent the substrate 
from being deformed due to heat and stress applied in 
the resin sealing step and to calibrate a warp 
inherent in the substrate. Hence, the yield can be 
improved . 

The method may be configured so that the 
reinforcement plate comprises a substance having a 
heat radiating performance. Hence, the reinforcement 
plate functions as a heat radiating plate, so that the 
semiconductor device has improved heat radiating 
performance . 

The method for fabricating the semiconductor 
device may be configured so that the protruding 
electrode exposing step uses means for exposing the 
ends thereof from the resin layer, said means being at 
least one of a laser beam projection, eximer laser, 
etching, mechanical polishing, and blasting. When the 
laser beam projection or eximer laser is used, it is 
possible to easily and precisely expose the ends of 
the protruding electrodes. When etching, mechanical 
polishing or blasting is used, it is possible to 
expose the ends of the protruding electrodes at low 
cost. 

The method may be configured so that: the 
film used in the resin sealing step is formed of an 
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elastically deformable substance, and the ends of the 
protruding electrodes are caused to fall in the film 
when the resin layer is formed by using the mold; and 
the film is detached from the resin layer in the 
protruding electrode exposing step so that the ends of 
the protruding electrodes can be exposed from the 
resin layer. Hence, it is possible to prevent the 
ends of the protruding electrodes from being covered 
by the resin layer. Hence, it is possible to expose 
the ends of the protruding electrodes from the resin 
layer by merely detaching the film from the resin 
layer. Hence, it is possible to simplify the process 
for exposing the ends of the protruding electrodes 
from the resin layer after the resin layer is formed 
and to thus simplify the protruding electrode exposing 
step. 

The method for fabricating the semiconductor 
device may be configured so that the sealing resin 
used in the resin sealing step comprises a plurality 
of sealing resins having different characteristics. 
Hence, if the different resins are stacked, the outer 
resin among them can be formed of hard resin, and the 
inner resin can be formed of soft resin. It is also 
possible to provide hard resin in a peripheral portion 
of the semiconductor element and provide soft resin in 
an area surrounded by the hard resin. Hence, the 
semiconductor element can be protected by the hard 
resin, and stress applied to the protruding electrodes 
can be relaxed by the soft resin. 

In the resin sealing step, a reinforcement 
plate to which the sealing resin is provided may be 
provided beforehand. The method may also be 
configured so that a frame extending towards the 
substrate in a state in which the reinforcement plate 
is loaded onto the mold is formed to define a recess 
portion; and the resin layer is formed on the 
substrate by using, as a cavity for resin sealing, the 
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recess portion in the resin sealing step. Hence, the 
reinforcement plate can be used as part of the mold, 
so that the sealing resin may directly contact the 
mold at only some points or does not contact the mold 
at all. Hence, it is possible to omit the work for 
removing unwanted resin required previously and to 
simplify the resin sealing step. 

The method for fabricating the semiconductor 
device may be configured so that a second resin layer 
is formed so as to cover a back surface of the 
substrate after (or at the same time as) the first, 
resin layer is formed, in the resin sealing step, on 
the surface of the substrate on which the protruding 
electrodes are arranged. Hence, the semiconductor 
device can be well balanced. That is, an arrangement 
in which only the first resin layer is provided to the 
front surface of the substrate has a possibility that 
a difference in thermal expansion may occur between 
the front and back sides of the substrate because the 
semiconductor element and the sealing resin have 
different thermal expansion ratios and a warp may 
occur in the semiconductor element. In contrast, 
according to the above structure, the front and back 
surfaces of the substrate are covered by the 
respective resin layers and so that the states of the 
front and back surfaces of the substrate can be 
equalized and the semiconductor device can be well 
balanced. Hence, it is possible to prevent occurrence 
of a warp in the semiconductor device during the 
thermal process. The sealing resin provided to the 
lower surface of the semiconductor element has a 
characteristic different from that of the sealing 
resin provided to the upper surface thereof. For 
example, the sealing resin formed on the front surface 
on which the protruding electrodes are arranged may be 
formed of resin having performance which can relax 
stress applied to the protruding electrodes. The 
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sealing resin formed on the back surface may be formed 
of resin having performance which can protect the 
semiconductor element from external force exerted on 
the semiconductor element. 

It is also possible to use, in the resin 
sealing step, the film having protruding portions 
located in positions facing the protruding electrodes 
so that the resin layer is formed in a state in which 
the protruding portions are pressed against the 
protruding electrodes. The sealing resin does not 
adhere to the interfaces between the protruding 
portions and the protruding electrodes. Hence, by 
removing the film, the parts of the protruding 
electrodes (against which the protruding portions are 
pressed) are exposed from the resin layer. Hence, it 
is possible to easily and definitely expose the parts 
of the protruding electrodes from the resin layer. 

The protruding electrode exposing step may 
be configured so that an external connection 
protruding electrode forming step is executed which 
forms external connection protruding electrodes on the 
ends of the protruding electrodes after the ends of 
the protruding electrodes are exposed from the resin 
layer. Hence, it is possible to improve the mounting 
performance at the time of mounting the semiconductor 
device on the mounting board. That is, the protruding 
electrodes are formed on the electrodes formed on the 
semiconductor element, and are necessarily required to 
be small. Thus, an arrangement in which the small 
protruding electrodes are used as external connection 
terminals to be electrically connected to the mounting 
board has a possibility that the protruding electrodes 
may not definitely be connected to the mounting board. 
On the other hand, the external connection protruding 
electrodes are provided separately from the protruding 
electrodes formed on the semiconductor element, and 
can freely be designed so as to be suitable for the 
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structure of the mounting board. Hence, by forming 
the external connection protruding electrodes to the 
ends of the small-size protruding electrodes formed on 
the semiconductor element, it is possible to improve 
the mounting performance between the semiconductor 
device and the mounting board . 

The external connection protruding electrode 
forming step may be configured so that the protruding 
electrodes and the external connection protruding 
electrodes are joined by a bonding member having a 
stress relaxing function . Hence, even if external 
force is applied to the external connection protruding 
electrodes, stress caused by the external force is 
relaxed by the adhesive interposed between the 
external connection protruding electrodes and the 
protruding electrodes, so that the stress can be 
prevented from being transferred to the protruding 
electrodes. Hence, it is possible to prevent the 
semiconductor element from being damaged by external 
stress and to improve the reliability of the 
semiconductor device. 

The method for fabricating the semiconductor 
device may be configured so that: cutting position 
grooves are formed, before the resin sealing step is 
carried out, in the substrate so as to be located in 
positions in which the substrate is cut in the 
separating step; and the substrate is cut in the 
cutting position grooves filled with the sealing 
resin. Hence, it is possible to prevent a crack from 
occurring in the substrate and the sealing resin. If 
the cutting position grooves as defined above are not 
formed, the separating step cuts the substrate to 
which the comparatively thing resin layer is formed. 
In this case, a crack may occur in the resin layer. 
Further, a large magnitude of stress is applied to the 
cutting positions, and a crack may occur in the 
substrate. In contrast, the cutting position grooves 
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are filled with the sealing resin in the resin sealing 
step- In the separating step, the substrate and the 
sealing resin are cut in the cutting position grooves 
full of the sealing resin. The sealing resin in the 
cutting position grooves is enough thick to prevent a 
crack from occurring in the sealing resin during the 
cutting process. Further, the sealing resin has a 
hardness less than that of the substrate and functions 
to absorb stress. Thus, stress caused by the cutting 
process is absorbed by the sealing resin and is thus 
weakened. Then, the weakened stress is applied to the 
substrate and prevents a crack from occurring in the 
substrate. 

It is also possible to form a pair of stress 
relaxing grooves prior to the resin sealing step, so 
as to sandwich a position in which the substrate is to 
be cut, whereby the substrate is cut in the position 
interposed between the pair of stress relaxing grooves 
in the separating step. Hence, it is possible to 
prevent outer portions (where the protruding 
electrodes and electronic circuits are formed) of the 
substrate located further out than the pair of stress 
relaxing grooves from being affected by stress caused 
in the separating step. That is, even if stress 
occurs in the cutting position and a crack occurs in 
the substrate and the resin layer, the stress will be 
absorbed by the stress relaxing grooves which sandwich 
the cutting position (and are full of the sealing 
resin). Hence, it is possible to prevent a crack from 
occurring in the areas in which the protruding 
electrodes and the electronic circuits are formed. 

There is also provided a method for 
fabricating semiconductor devices characterized by 
comprising: a first separating step of cutting a 
substrate on which semiconductor elements having 
protruding electrodes are formed so that the 
semiconductor elements are separated from each other; 
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a resin sealing step of arranging the separated 
semiconductor elements on a base member and sealing a 
sealing resin so that a resin layer is formed; a 
protruding electrode exposing step of exposing at 
least ends of the protruding electrodes from the resin 
layer; and a second separating step of cutting the 
resin layer together with the base member in positions 
between adjacent semiconductor elements, so that the 
semiconductor elements to which the resin layer is 
formed are separated from each other. By the first 
separating step, the substrate on which the 
semiconductor elements are formed is cut so that 
individual semiconductor elements can be obtained . In 
the resin sealing step, the separated semiconductor 
elements are arranged on the base member. In this 
case, the semiconductor elements of different types 
can be mounted on the base member. The semiconductor 
elements mounted on the base member are sealed by the 
resin layer of the sealing resin. In the subsequent 
protruding electrode exposing step, at least the ends 
of the protruding electrodes are exposed from the 
resin layer. In the second separating step, the resin 
layer is cut together with the base member in the 
boundaries between the adjacent semiconductor 
elements. Hence, the semiconductor device in which 
the different semiconductor devices are covered by the 
same sealing resin. In the second separating step, as 
in the case of claim 28, it is possible to prevent a 
crack from occurring in the substrate and the resin 
layer due to stress generated when cutting. 

There is also provided a method for 
fabricating semiconductor devices characterized by 
comprising: a resin sealing step of loading a 
substrate on which semiconductor elements having 
external connection electrodes formed on surfaces of 
the semiconductor elements onto a mold and supplying a 
resin to the surfaces so that a resin layer sealing 
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-the external connection electrodes and the substrate 
is formed; and a separating step of cutting the 
substrate together with the resin layer in positions 
in which the external connection electrodes are 
formed, so that the semiconductor elements are 
separated from each other. By the resin sealing step, 
the external connection electrodes are covered by the 
resin layer. In the subsequent separating step, the 
semiconductor elements are separated from each other 
so that the external connection electrodes are exposed 
at the interfaces between the substrate and the resin 
layer in the cut positions. Hence, the external 
connection electrodes exposed from the side portions 
of the semiconductor devices can be used to 
electrically connect the semiconductor devices to the 
mounting board. The terminal portions can be exposed 
from the resin layer by merely cutting the substrate 
in the position in which the external connection 
electrodes are formed. Hence, the semiconductor 
devices can be produced very easily. 

The method may be configured so that the 
external connection electrodes are commonly owned by 
adjacent ones of the semiconductor elements before the 
separating step is executed. Hence, by preforming the 
step only one time, two semiconductor devices can be 
provided so that the separated external connection 
electrodes are exposed. Hence, the semiconductor 
devices can efficiently be fabricated. In addition, 
it is possible to suppress occurrence of unwanted 
portions on the substrate and to efficiently utilize 
the substrate. 

The method for fabricating the semiconductor 
device may be configured so that positioning grooves 
are formed on a back surface of the resin layer or the 
substrate after the resin sealing step is executed and 
before the separating step is executed. For example, 
when the semiconductor devices thus fabricated are 
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-tested, the semiconductor devices can be loaded onto 
the test apparatus by referring to the positioning 
grooves. Since the positioning grooves are formed 
before the separating step, the positioning grooves 
for a plurality of semiconductor devices can be formed 
only one time and can thus be formed efficiently. 

The positioning grooves can be formed by 
subjecting the back surface to half scribing, which is 
generally used for the separating process. Hence, it 
is possible to easily and precisely form the 
positioning grooves. 

The method for fabricating the semiconductor 
device may be configured so that: the film used in the 
resin sealing step has projection or recess portions 
located in positions in which the film is not 
interfered with the projecting electrodes; and recess 
or projection portions formed on the resin layer by 
the projection or recess portions are used for 
positioning after the resin sealing step is completed. 
Hence, in the resin sealing step, the projection or 
recess portions are formed, which can be used as 
positioning portions for the semiconductor devices. 
For example, when the semiconductor devices thus 
fabricated are tested, the semiconductor devices can 
be loaded onto the test apparatus by referring to the 
projection or recess grooves. 

The method for fabricating the semiconductor 
device may be configured so that the sealing resin is 
processed in positions in which positioning protruding 
electrodes are formed in order to discriminate the 
protruding electrodes and the positioning protruding 
electrodes from each other. Hence, the semiconductor 
device can be loaded onto the test apparatus by 
referring to the positioning protruding electrodes. 
The resin sealing process for discriminating the 
positioning protruding electrodes may use eximer 
laser, etching, mechanical polishing, or blasting, 
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which are also used in the protruding electrode 
exposing step. Hence, it is not required to greatly 
modify the fabrication facility* 

There is provided a mold for fabricating a 
semiconductor device characterized by comprising: an 
upper mold which can be elevated; and a lower mold 
having a first lower mold half body which is kept 
stationary and a second lower mold half body which is 
provided so as to surround the first lower mold half 
body and can be elevated with respect to the first 
lower mold half body, a cavity being defined by a 
cooperation of the upper and lower molds and being 
filled with resin. By moving the second half mold 
half body with respect to the first lower mold half 
body, the detaching function of detaching the 
substrate from the mold can be provided, so that the 
substrate to which the resin layer is formed can be 
detached from the mold. 

The mold for fabricating the semiconductor 
device may be configured so that there is provided an 
excess resin removing mechanism is provided in the 
mold used in the resin sealing step, wherein the 
excess resin removing mechanism removes excess resin 
and controls a pressure applied to the sealing resin 
in the mold. Hence, it is possible to measure the 
mount of the sealing resin to be supplied and to 
always execute the sealing process for the protruding 
electrodes with an appropriate resin amount. It is 
also possible to control the pressure applied to the 
sealing resin in the mold and to thus make uniform 
pressure applied to the sealing resin. Hence, the 
occurrence of babbles can be prevented. 

It is also possible to provide an 
attachment /detachment mechanism which attaches the 
substrate to a position of the first lower mold half 
body and detaches the substrate therefrom. When the 
mechanism performs the sucking operation, the 
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substrate is fixed to the first lower mold half body, 
and it is thus possible to prevent occurrence of a 
deformation in the substrate such as a warp and to 
calibrate a warp inherent in the substrate. When the 
attachment /detachment mechanism performs the 
detachment operation, the substrate is urged toward 
the detaching direction from the first lower mold half 
body. Hence the detachability of the substrate from 
the mold can be improved. 

The attachment/detachment mechanism may 
comprise: a porous member arranged in the position of 
the first lower mold half body onto which the 
substrate is loaded; and an intake /exhaust device 
preforming a gas suction and supply process for the 
porous member* The porous member is supplied with a 
gas from an intake/exhaust apparatus, and injects the 
gas towards the substrate. When the gas is injected 
towards the substrate through the porous member at the 
time of detaching the substrate from the mold, the 
detachability of the substrate from the mold can be 
improved. When the intake/exhaust apparatus performs 
the sucking process, the substrate is sucked towards 
the porous member. Hence, it is possible to prevent 
occurrence of a deformation of the substrate such as a 
warp and to calibrate a warp inherent in the 
substrate. Since the porous member is disposed to the 
position on the first lower mold half body, the porous 
member is covered by the substrate in the sealing 
resin is supplied in the resin sealing step. Hence, 
the sealing resin cannot enter the porous member. In 
addition, the back surface of the substrate is 
directly urged along the detaching direction at the 
time of detaching the substrate from the mold, the 
detachability can be improved. 

The mold may be configured so that an area 
enclosed by the second lower mold half body is wider 
than an area of an upper portion of the first lower 
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mold half body in a state in which the cavity is 
formed. Hence, the detachability can be moved, and a 
rectangular step portion can easily be defined by the 
above arrangement . 

There is provided a semiconductor device 
characterized by comprising: a semiconductor element 
having a surface on which protruding electrodes are 
directly formed; and a resin layer which is formed on 
the surface of the semiconductor element and seals the 
protruding electrodes except for ends thereof. The 
resin layer functions to protect the semiconductor 
element, the protruding electrodes, the mounting board 
and the connections therebetween. Since the resin 
layer is already formed in the semiconductor device 
before the mounting step, it is not required to 
perform the conventional process for providing under 
fill resin at the time of mounting the semiconductor 
device to the mounting board, so that the mounting 
process can easily be performed. 

The semiconductor device may be configured 
so that there is provided a heat radiating member 
provided on a back surface of the semiconductor 
element opposite to the surface thereof on which the 
protruding electrodes are provided. Hence, it is 
possible to improve the heat radiating performance of 
the semiconductor device and improve the strength 
thereof. 

There is also provided a semiconductor 
device characterized by comprising: a semiconductor 
element having a surface on which external connection 
electrodes are provided which are to be electrically 
connected to external terminals; and a resin layer 
provided on the surface of the semiconductor element 
so as to cover the external connection electrodes, 
wherein the external connection electrodes are 
laterally exposed at an interface between the 
semiconductor element and the resin layer* Hence, the 
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semiconductor device can be mounted by using the 
external connection electrodes rather than the 
protruding electrodes* Since the present 
semiconductor device does not have the protruding 
electrodes, the structure thereof can be simplified 
and the fabrication cost can be reduced. Since the 
external connection electrodes are exposed from the 
sides from the semiconductor device, the semiconductor 
device can be mounted on the mounting board so that it 
vertically stands thereon. Hence, the mounting 
density can be improved. 

The semiconductor device may be configured 
so that the resin layer is made up of a plurality of 
resins. Hence, if the different resins are stacked, 
the outer resin among them can be formed of hard 
resin, and the inner resin can be formed of soft 
resin. It is also possible to provide hard resin in a 
peripheral portion of the semiconductor element and 
provide soft resin in an area surrounded by the hard 
resin. Hence, the semiconductor element can be 
protected by the hard resin, and stress applied to the 
protruding electrodes can be relaxed by the soft 
resin. 

There is also provided a semiconductor 
device characterized by comprising: a semiconductor 
element having protruding electrodes formed on a 
surface thereof; a first resin layer that is formed on 
the surface of the semiconductor element and seals the 
protruding electrodes except for ends thereof; and a 
second resin layer provided so as to cover at least a 
back surface of the semiconductor element. Hence, the 
semiconductor device can be well balanced. That is, 
an arrangement in which only the first resin layer is 
provided to the front surface of the substrate (on 
which the protruding electrodes are provided) has a 
possibility that a difference in thermal expansion may 
occur between the front and back sides of the 
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substrate because the semiconductor element and the 
sealing resin have different thermal expansion ratios 
and a warp may occur in the semiconductor element. In 
contrast, according to the above structure, the front 
and back surfaces of the substrate are covered by the 
respective resin layers and so that the states of the 
front and back surfaces of the substrate can be 
equalized and the semiconductor device can be well 
balanced. Hence, it is possible to prevent occurrence 
of a warp in the semiconductor device during the 
thermal process. The sealing resin provided to the 
lower surface of the semiconductor element has a 
characteristic different from that of the sealing 
resin provided to the upper surface thereof. For 
example, the sealing resin formed on the front surface 
on which the protruding electrodes are arranged may be 
formed of resin having performance which can relax 
stress applied to the protruding electrodes. The 
sealing resin formed on the back surface may be formed 
of resin having performance which can protect the 
semiconductor element from external force exerted on 
the semiconductor element. 

There is also provided a semiconductor 
device characterized by comprising: a semiconductor 
element having protruding electrodes formed on a 
surface thereof; a resin layer which is formed on the 
surface of the semiconductor element and seals the 
protruding electrodes except for ends thereof; and 
external connection protruding electrodes provided to 
the ends of the protruding electrodes exposed from the 
resin layer. Hence, it is possible to improve the 
mounting performance at the time of mounting the 
semiconductor device on the mounting board. That is, 
the protruding electrodes are formed on the electrodes 
formed on the semiconductor element, and are 
necessarily required to be small. Thus, an 
arrangement in which the small protruding electrodes 
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are used as external connection terminals to be 
electrically connected to the mounting board has a 
possibility that the protruding electrodes may not 
definitely be connected to the mounting board. On the 
other hand, the external connection protruding 
electrodes are provided separately from the protruding 
electrodes formed on the semiconductor element, and 
can freely be designed so as to be suitable for the 
structure of the mounting board. Hence, by forming 
the external connection protruding electrodes to the 
ends of the small-size protruding electrodes formed on 
the semiconductor element, it is possible to improve 
the mounting performance between the semiconductor 
device and the mounting board. 

There is provided a method for mounting the 
semiconductor device characterized in that a plurality 
of semiconductor elements are arranged side by side so 
as to vertically stand by supporting members. Hence, 
the mounting density can be improved. 

The method for mounting the semiconductor 
device may be configured so that a plurality of 
semiconductor elements are arranged side by side so 
that adjacent ones of the semiconductor elements are 
bonded by an adhesive. Hence, the semiconductor 
devices can be handled as a unit and can be mounted on 
the mounting board for each unit. Hence, the mounting 
efficiency can be improved. 

The method for mounting the semiconductor 
device may be configured so that the semiconductor 
device is mounted on a mounting board through an 
interposer. Hence, the degree of freedom in mounting 
the semiconductor devices on the mounting board can be 
improved. If the interposer includes a multilayer 
substrate, the routing of wiring lines can arbitrarily 
be determined, so that the interchangeability between 
the electrodes (protruding electrodes and external 
connection electrodes) of the semiconductor devices 
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and those of the mounting board can easily be 
established . 

The above-mentioned structures of the 
present invention correspond to first through twenty 
ninth embodiments (Figs, 1 through 77) of the present 
invention, which will be described later. 

The following structures of the present 
invention correspond to thirtieth through fifty third 
embodiments (Figs. 1 through 117E), which will be 
described later. 

There is provided a method for fabricating a 
semiconductor device comprising; a resin sealing step 
of loading a wiring board having a flexible member on 
which a semiconductor element and leads are arranged 
onto a mold and supplying sealing resin to the 
semiconductor element so as to seal the semiconductor 
element; and a protruding electrode forming step of 
forming protruding electrodes so as to be electrically 
connected to the leads formed on the wiring board, the 
resin sealing step uses a compression-molding process. 
In the resin sealing step, the wiring board is loaded 
onto the mold, and the semiconductor element is sealed 
by the sealing resin. In the protruding electrode 
forming step, the protruding electrodes are formed so 
as to be electrically connected to the leads formed on 
the wiring board. A compression molding method is 
used as means for sealing the semiconductor element in 
the resin sealing step. Hence, it is possible to 
definitely provide the resin to a narrow gap between 
the semiconductor element and the wiring board. Since 
the compression-molding process uses a comparatively 
low forming pressure, it is possible to prevent, in 
the resin molding step, the substrate from being 
deformed and prevent a load from being applied to 
electrical connections between the semiconductor 
elements and the wiring board. Hence, it is possible 
to the connection between the semiconductor element 
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and the wiring board from being broken during the 
resin sealing process. 

The method for fabricating the semiconductor 
device may be configured so that a frame having a 
cavity portion in which the semiconductor element is 
accommodated is provided when the wiring board is 
formed. Hence, the substrate having flexibility can 
be supported by the frame, which can also protect the 
semiconductor element . 

The method for fabricating the semiconductor 
device may be configured so that a film having a 
detachability with respect to the sealing resin is 
provided in a position of the mold facing the wiring 
board, so that the mold contacts the sealing resin 
through the film. In the above-described resin 
sealing step, as claimed in claim 9, connection 
electrodes to be connected to the semiconductor 
element are provided on end portions of extending 
portions, and the element connecting step of 
connecting the semiconductor element and the 
connection electrodes is carried out after the bending 
step. At the time of executing the bending step, the 
semiconductor element and the connection electrodes 
are not connected, so that the reliability of the 
connections between the semiconductor element and the 
connection electrodes can be improved. 

That is, if the bending step is executed in 
the state in which the semiconductor element and the 
connection electrodes are connected, a load (generated 
by the bending step) may be applied to the connections 
at the time of bending the extending portions. If a 
large load is applied, the connections between the 
semiconductor element and the connection electrodes 
may be destroyed. In contrast, by executing the 
element connecting step after the bending step, no 
problem due to the load caused when bending the 
extending portions occurs. Hence, the reliability of 
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the connections between the semiconductor element and 
the connection electrodes can be improved. 

The method for fabricating the semiconductor 
device may be configured so that a plate member having 
a detachability with respect to the sealing resin is 
provided in a position of the mold facing the wiring 
board, so that the mold contacts the sealing resin 
through the plate member. Since the sealing resin 
does not directly contact the mold, the detachability 
can be improved and highly reliable resin having good 
contactability can be used without a detachment agent. 

The method for fabricating the semiconductor 
device may be configured so that the plate member is 
formed of a substance having a heat radiating 
performance. Hence, heat generated in the 
semiconductor element is radiated through the plate 
member serving as a heat radiating plate, and thus the 
semiconductor device has improved heat radiating 
performance . 

The method for fabricating the semiconductor 
device may be configured so that there is provided an 
excess resin removing mechanism is provided in the 
mold used in the resin sealing step, wherein the 
excess resin removing mechanism removes excess resin 
and controls a pressure applied to the sealing resin 
in the mold. Hence, it is possible to measure the 
amount of sealing resin and to always execute the 
sealing process for the protruding electrodes with an 
appropriate amount. It is also possible to control 
the pressure applied to the sealing resin in the mold 
and to thus make uniform pressure applied to the 
sealing resin. Hence, the occurrence of babbles can 
be prevented. 

The method for fabricating the semiconductor 
device may be configured so that: extending portions 
are formed to the wiring board so that the extending 
portions laterally extend from a position in which the 
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semiconductor element is placed; and a bending step of 
bending the extending portions is executed after the 
resin sealing step is completed and before the 
protruding electrode forming step is executed. The 
method may also be configured so that: extending 
portions are formed to the wiring board so that the 
extending portions laterally extend from a position in 
which the semiconductor element is placed; a bending 
step of bending the extending portions is carried out 
before the resin sealing step is executed; and the 
resin sealing step and the protruding electrode 
forming step are carried out after the bending step is 
executed* Thus, a comparatively wide area for the 
formation of the protruding electrodes* Hence, it is 
possible to increase the arrangement pitch for the 
protruding electrodes and to arrange an increased 
number of protruding electrodes . The bending step may 
be executed before or after the resin sealing step. 

The method for fabricating the semiconductor 
device may be configured so that: connection 
electrodes to be connected to the semiconductor 
element are formed to ends of the extending portions; 
and an element connecting step of connecting the 
semiconductor element and the connection electrodes is 
executed after the bending step is carried out. Since 
the semiconductor element and the connection 
electrodes are not yet connected at the time of 
binding the extending portions, the reliability of the 
connections between the semiconductor element and the 
connection electrodes can be improved. 

The method for fabricating the semiconductor 
device may be configured so that the connection 
electrodes are arranged in an interdigital formation, 
and have curved corners. Hence, it is possible to 
increase the areas of the connection electrodes and to 
thus simplify the process for making connections with 
the semiconductor element. When the connections 
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between the semiconductor element and the connection 
electrodes are made by a wire bonding method, stress 
generated when a bonding tool (ultrasonic welding 
tool ) touches the connection electrodes can be 
decentralized because the corner portions of the 
connection electrodes are curved. Hence the process 
for electrically connecting the semiconductor element 
and the connection electrodes can definitely be 
carried out. 

There is also provided a semiconductor 
device characterized by comprising: a semiconductor 
element; protruding electrodes functioning as external 
connection terminals; a wiring board having a flexible 
base on which leads are formed, the leads having ends 
connected to the semiconductor element and other ends 
connected to the protruding electrodes; and a sealing 
resin sealing the semiconductor element, there are 
provided extending portions that are formed to the 
wiring board so that the extending portions laterally 
extend from a position in which the semiconductor 
element is placed, the protruding electrodes being 
formed on the extending portions. A comparatively 
wide area can be obtained for forming the protruding 
electrodes. Hence, it is possible to increase the 
arrangement pitch for the protruding electrodes or 
arrange an increased number of protruding electrodes. 
The bending step may be carried out before or after 
the resin sealing step. 

The semiconductor device may be configured 
so that there is provided a frame which supports the 
wiring board and has a cavity which accommodates the 
semiconductor element. Hence, the flexible wiring 
board can be supported by the frame and thus the 
semiconductor element can also be supported thereby. 

The semiconductor device may be configured 
so that the protruding electrodes are mechanical bumps 
obtained by plastic-deforming the leads. The bumps 
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can be obtained by processing the leads, and thus ball 
members are not required to form the bumps. The 
plastic deformation directed to merely deforming the 
leads can easily form the protruding electrodes at low 
cost. 

The following structures of the present 
invention correspond to fifty fourth through seventy 
third embodiments (Figs. 118A to 177), which will be 
described later. 

There is also provided a semiconductor 
device characterized by comprising: a single or a 
plurality of semiconductor elements; a sealing resin 
which seals partially or totally the semiconductor 
element or elements; and an electrode plate which is 
provided in the sealing resin and is electrically 
connected to the semiconductor element or elements, 
the electrode plate having portions which are exposed 
from side surfaces of the sealing resin and function 
as external connection electrodes. The electrode 
plate is provided in the sealing resin for protecting 
the semiconductor element(s) and functions to 
reinforce the sealing resin. Hence, the reliability 
of the semiconductor device can be improved. The 
electrode plate is interposed between the 
semiconductor element(s) and the external connection 
terminals, and thus makes it possible to route the 
wiring lines between the semiconductor element(s) and 
the external connection terminals. This differs from 
an arrangement in which the external connection 
terminals are directly connected to the semiconductor 
element. The electrode plate increases the degree of 
freedom in layout of terminals of the semiconductor 
device. The electrode plate is formed of an 
electrically conductive metal having a better thermal 
conductivity than the sealing resin. Hence, heat 
generated in the semiconductor element(s) can 
efficiently be radiated through the electrode plate. 
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The external connection terminals of the electrode 
plate are exposed from the side surfaces of the 
sealing resin. Thus, it is possible to conduct an 
operation test for the semiconductor element(s) using 
the external connection terminals after the 
semiconductor device is mounted on the mounting board. 

The semiconductor device may be configured 
so that the semiconductor element or elements are 
connected to the electrode plate in a flip-chip 
bonding formation. Hence, the semiconductor 
element(s) can definitely be bonded to the electrode 
plate in a comparatively narrow space, so that the 
semiconductor device can be down sized. Further, the 
connections have short wiring lengths, which reduces 
the impedance and meets a requirement for an increased 

number of pins* 

The semiconductor device may be configured 
so that the electrode plate is exposed from a bottom 
surface of the sealing resin in addition to the side 
surfaces thereof, so that portions of the electrode 
plates exposed from the bottom surface function as 
external connection terminals. Hence, the 
semiconductor device can be mounted on the mounting 
board not only by one of the side surfaces but also 
the bottom surface. Hence, the degree of freedom in 
the mounting arrangement can be improved. For 
example, the semiconductor device can meet a 
requirement for face-down bonding which realizes a 
comparatively narrow space for mounting. 

The semiconductor device may be configured 
so that protruding terminals are provided to the 
electrode plate, and are exposed from a bottom surface 
of the sealing resin, so that the protruding terminals 
function as external connection terminals. Hence, the 
external connection terminals can definitely be 
mounted on the mounting board. Since the electrode 
plate is embedded in the sealing resin except for the 
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external connection terminals, the adjacent external 
connection terminals are isolated from each other by 
the sealing resin. Hence, there is no possibility 
that the adjacent external connection terminals are 
short-circuited due to solder, so that the reliability 
of mounting can be improved. 

The semiconductor device may be configured 
so that the protruding terminals are formed integrally 
with the electrode plate by plastic deforming the 
electrode plate. Hence, the number of components can 
be reduced and the protruding terminals can easily be 
formed, as compared to the protruding terminals are 
formed separately from the electrode plate. 

The protruding terminals may be protruding 
electrodes formed in the electrode plate. Hence, the 
semiconductor device can be handled like a BGA (Ball 
Grid Array), and the mounting performance can be 
improved . 

The semiconductor device may be configured 
so that the semiconductor element or elements are 
partially exposed from the sealing resin. The 
semiconductor device may also be configured so that 
there is provided a heat radiating member in a 
position close to the semiconductor element or 
elements. Hence, heat generated in the semiconductor 
element(s) can efficiently be radiated. 

There is also provided a method for 
fabricating a semiconductor device characterized by 
comprising: an electrode plate forming step of forming 
a pattern on a metallic base so that an electrode 
plate is formed; a chip mounting step of mounting 
semiconductor elements on the electrode plate and 
electrically connecting the semiconductor elements 
thereto; a sealing resin forming step of forming a 
sealing resin which seals the semiconductor elements 
and the electrode plate; and a cutting step of cutting 
the sealing resin and the electrode plate at 
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boundaries between adjacent ones of the semiconductor 
elements so that the semiconductor devices are 
separated from each other. In the pattern forming 
process, an arbitrary routing pattern can be selected 
by the electrode plate. Hence, a certain degree of 
freedom in layout of the external connection terminals 
formed on the electrode plate. Further, the 
semiconductor elements and the electrode plate are 
sealed and protected by the sealing resin. Hence, the 
reliability of the semiconductor device can be 
improved. The subsequent cutting step cuts the 
sealing resin and the electrode plate at the 
boundaries between the semiconductor devices, so that 
the individual semiconductor devices can be formed. 
The electrode plate is exposed in the cut positions, 
and the exposed portions of the electrode plate can be 
used as external connection terminals. 

The method for fabricating the semiconductor 
device may be configured so that the pattern is formed 
in the electrode plate forming step by etching or 
press processing. The etching or press processing is 
generally employed as a lead frame forming method. 
Hence, the electrode plate can be formed from the lead 
frame. Hence, the electrode plate forming step can be 
executed without increase in the fabrication facility. 

The method for fabricating the semiconductor 
device may be configured so that the semiconductor 
elements are mounted, in the chip mounting step, on 
the electrode plate in a flip-chip bonding formation. 
Hence, the semiconductor elements and the electrode 
plate can definitely be connected in a narrow space. 
This leads to down sizing of the semiconductor 
devices. The connecting portions have a short length, 
and the impedance thereof can be reduced. Further, 
the above arrangement can meet a requirement for an 
increased number of pins. 

The method for fabricating the semiconductor 
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device may be configured so that: a chip attachment 
step of positioning the semiconductor elements on the 
heat radiating member and attaching the semiconductor 
elements thereto before the chip mounting step is 
executed; and the semiconductor elements attached to 
the heat radiating member are mounted to the electrode 
plate in the chip mounting step. Hence, the 
semiconductor elements can be mounted to the electrode 
plate in the state in which the semiconductor elements 
are positioned on the heat radiating member. Hence, 
it is not required to perform the positioning process 
for each of the individual semiconductor elements, but 
to position the heat radiating member having a large 
size and the electrode plate only. Hence, the 
positioning process can easily be carried out. 

The method for fabricating the semiconductor 
device may be configured so that protruding terminals 
protruding from the electrode plate are formed in the 
electrode plate forming step, and the sealing resin is 
formed so that the protruding terminals are exposed 
from the sealing resin in the sealing resin forming 
step. Also, according to the invention of claim 13, 
the protruding terminals are formed from the electrode 
plate, so that the protruding terminals and the 
electrode plate can simultaneously be formed. Hence, 
the method for fabricating the semiconductor device 
can be simplified. Also, in the sealing resin forming 
step, the sealing resin is formed so that the 
protruding terminals are exposed from the sealing 
resin. Hence, the external connection terminals can 
definitely be connected to the mounting board and 
occurrence of a shortcircuit between adjacent external 
connection terminals can be prevented. 

There is also provided an mounting 
arrangement for mounting the above semiconductor 
device on a mounting board, characterized by 
comprising: a socket having an attachment portion to 
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which the semiconductor device is attached, and lead 
parts provided so as to be connected to the external 
connection terminals exposed from the sealing resin, 
the semiconductor device being attached to the socket, 
and the lead parts and the external connection 
terminals being connected, the lead parts being 
connected to the mounting board. Since the 
semiconductor device can be attached to the mounting 
board using the socket, the semiconductor device can 
easily be attached and detached. Thus, for example, 
if a situation takes place in which the mounted 
semiconductor device is required to be replaced by new 
one, the replacement process can easily be carried 
out. Also, the lead parts provided to the socket are 
arranged to the side portions of the thereof to which 
the semiconductor device is attached- Further, the 
external connection terminals of the semiconductor 
device are exposed from the side surfaces of the 
sealing resin. Hence, the lead parts and the external 
connection terminals face each other in the attached 
state, and can thus be connected without extending the 
lead parts. As a result, the structure of the socket 
can be simplified. 

There is also provided a mounting 
arrangement for mounting the above semiconductor 
device a mounting board, characterized by comprising: 
bumps arranged to the protruding terminals for forming 
the external connection terminals, the semiconductor 
device being connected to the mounting board through 
the bumps. Hence the semiconductor device can be 
mounted in the same manner as the BGA (Ball Grid 
Array). Hence, the mounting performance can be 
improved and an increased number of pins can be 
employed. 

There is also provided a mounting 
arrangement for mounting the semiconductor device as 
claimed in any of claims 59 to 64 on a mounting board, 
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characterized by comprising: a mounting member 
including connection pins that are flexibly deformable 
and are located in positions corresponding to those of 
the external connection terminals, and a positioning 
member positioning the connection pins, upper ends of 
the connection pins being connected to the external 
connection terminals of the semiconductor device, and 
lower ends thereof being connected to the mounting 
board* Hence, the connection pins are interposed 
between the external connection terminals and the 
mounting board. The connection pins are flexible, and 
are capable of absorbing stress due to a difference in 
thermal expansion coefficient between the 
semiconductor device and the mounting board during a 
thermal process. Hence, the connections between the 
external connection terminals and the mounting board 
can definitely be maintained irrespective of the 
stress, so that the reliability of mounting can be 
improved. The connection pins are positioned by the 
positioning member so as to be located in positions 
corresponding to those of the external connection 
terminals. Hence, it is not required to position the 
individual connection pins and the external connection 
terminals or the mounting board, so that the mounting 
operation can easily be carried out. 

There is also provided a semiconductor 
device characterized by comprising: a semiconductor 
device main body having a semiconductor element having 
a surface on which protruding electrodes are directly 
formed, and a resin layer which is formed on the 
surface of the semiconductor element and seals the 
protruding electrodes except for ends thereof; an 
interposer to which the semiconductor device main body 
is attached, a wiring pattern to which the 
semiconductor device main body is connected being 
formed on a base member of the interposer; an 
anisotropic conductive film which has an adhesiveness 
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and a conductivity in a pressed direction and is 
interposed between the semiconductor device main body 
and the interposer, the anisotropic conductive film 
fixing the semiconductor device main body to the 
interposer and electrically connecting them; and 
external connection terminals which are connected to 
the wiring pattern through holes formed in the base 
member and are arranged on a surface of the 
semiconductor device main body opposite to the surface 
on which the protruding electrodes are provided. 
Thus, the resin layer protects the semiconductor 
element and the protruding electrodes, and also 
functions as an under fill resin. Further, the 
semiconductor device main body is attached to the 
interposer, and the wiring pattern is formed on the 
base member. Hence, the wiring pattern can 
arbitrarily be formed on the base member. The 
external connection terminals are connected to the 
wiring pattern via the holes formed in the base 
member. Since the wiring pattern can arbitrarily be 
set, the external connection terminals can be 
determined independently of the positions of the 
protruding electrodes provided on the semiconductor 
device main body. Hence, the degree of freedom in 
layout of the external connection terminals can be 
increased. Further, since the anisotropic conductive 
film has an adhesiveness and a conductivity in the 
pressing direction, the semiconductor device main body 
and the interposer can be connected by the anisotropic 
terminals. The adhesiveness of the anisotropic 
conductive film mechanically bonds the semiconductor 
device main body and the interposer, and the 
anisotropic conductivity electrically bonds (connects) 
them. As described above, the anisotropic conductive 
film has both the adhesiveness and the conductivity, 
it is possible to reduce the number of components and 
the number of assembly steps, as compared to an 
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arrangement in which the adhesiveness and the 
conductivity are implemented by respective members* 
Further , the anisotropic conductive film has 
flexibility, and is provided between the semiconductor 
device main body and the interposer , Hence, the 
anisotropic conductive film functions as a buffer 
film. Hence, the anisotropic conductive film is 
capable of relaxing stress generated between the 
semiconductor device main body and the interposer. 

The semiconductor device may be configured 
so that an arrangement pitch for the protruding 
electrodes provided on the semiconductor device main 
body is equal to that for the external connection 
terminals provided on the interposer. Hence, the size 
of the interposer can be reduced, and the 
semiconductor device can be down sized. 

The semiconductor device may be configured 
so that an arrangement pitch for the external 
connection terminals provided on the interposer is 
greater than that for the protruding electrodes 
provided on the semiconductor device. Hence, the 
degree of freedom in routing the wiring pattern on the 
interposer can be improved. 

The semiconductor device may be configured 
so that there is provided an insulating member which 
is provided on the interposer and has holes located in 
positions facing the protruding electrodes. Hence, 
the pressing pressure applied when the semiconductor 
device main body is attached to the interposer 
concentrates on the holes. Thus, the conductivity at 
the holes can be enhanced, and thus the semiconductor 
device main body and the interposer can definitely be 
connected . 

The semiconductor device may be configured 
so that the interposer comprises a TAB (Tape Automated 
Bonding) tape. The TAB tape is available as a 
component of the semiconductor devices at low cost. 
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Hence, the use of the TAB tape contributes to reducing 
the cost. 

There is also provided a method for 
fabricating a semiconductor device, characterized by- 
comprising: a semiconductor device main body forming 
step of forming a semiconductor device main body 
having a semiconductor element having a surface on 
which protruding electrodes are directly formed, and a 
resin layer which is formed on the surface of the 
semiconductor element and seals the protruding 
electrodes except for ends thereof; an interposer 
forming step of forming an interposer to which the 
semiconductor device main body is attached, a wiring 
pattern to which the semiconductor device main body is 
connected being formed on a base member of the 
interposer; a bonding step of bonding the 
semiconductor device main body and the interposer by 
an anisotropic conductive film which has an 
adhesiveness and a conductivity in a pressed 
direction, the anisotropic conductive film fixing the 
semiconductor device main body to the interposer and 
electrically connecting them; and an external 
connection terminal forming step of forming external 
connection terminals which are connected to the wiring 
pattern through holes formed in the base member and 
are arranged on a surface of the semiconductor device 
main body opposite to the surface on which the 
protruding electrodes are provided. Since the resin 
layer is provided to the surface of the semiconductor 
device main body so that the ends thereof remain, the 
resin layer protects the semiconductor element and the 
protruding electrodes, and functions as an under fill 
resin. The semiconductor device main body is attached 
to the interposer, and the wiring pattern to which the 
semiconductor device main body is connected is formed 
on the base member. Hence, the wiring pattern can 
arbitrarily be formed on the base member. The 
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external connection terminals are connected to the 
wiring pattern via the holes formed in the base 
member. Since the wiring pattern can arbitrarily be 
set, the external connection terminals can be 
determined independently of the positions of the 
protruding electrodes provided on the semiconductor 
device main body. Hence, the degree of freedom in 
layout of the external connection terminals can be 
increased. Further, since the anisotropic conductive 
film has an adhesiveness and a conductivity in the 
pressing direction, the semiconductor device main body 
and the interposer can be connected by the anisotropic 
terminals. The adhesiveness of the anisotropic 
conductive film mechanically bonds the semiconductor 
device main body and the interposer, and the 
anisotropic conductivity electrically bonds (connects) 
them. As described above, the anisotropic conductive 
film has both the adhesiveness and the conductivity, 
it is possible to reduce the number of components and 
the number of assembly steps, as compared to an 
arrangement in which the adhesiveness and the 
conductivity are implemented by respective members. 
Further, the anisotropic conductive film has 
flexibility, and is provided between the semiconductor 
device main body and the interposer. Hence, the 
anisotropic conductive film functions as a buffer 
film. Hence, the anisotropic conductive film is 
capable of relaxing stress generated between the 
semiconductor device main body and the interposer. 

There is also provided a semiconductor 
device comprising: a semiconductor device main body 
having a semiconductor element having a surface on 
which protruding electrodes are directly formed, and a 
resin layer which is formed on the surface of the 
semiconductor element and seals the protruding 
electrodes except for ends thereof; an interposer to 
which the semiconductor device main body is attached. 
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a wiring pattern to which the semiconductor device 
main body is connected being formed on a base member 
of the interposer; an adhesive which is provided 
between the semiconductor device main body and the 
interposer and which bonds the semiconductor device 
main body to the interposer; a conductive member which 
electrically connects the semiconductor device main 
body and the interposer; and external connection 
terminals which are connected to the wiring pattern 
through holes formed in the base member and are 
arranged on a surface of the semiconductor device main 
body opposite to the surface on which the protruding 
electrodes are provided. Since the resin layer is 
provided to the surface of the semiconductor device 
main body so that the ends thereof remain, the resin 
layer protects the semiconductor element and the 
protruding electrodes, and functions as an under fill 
resin. The semiconductor device main body is attached 
to the interposer, and the wiring pattern to which the 
semiconductor device main body is connected is formed 
on the base member. Hence, the wiring pattern can 
arbitrarily be formed on the base member. The 
external connection terminals are connected to the 
wiring pattern via the holes formed in the base 
member. Since the wiring pattern can arbitrarily be 
set, the external connection terminals can be 
determined independently of the positions of the 
protruding electrodes provided on the semiconductor 
device main body. Hence, the degree of freedom in 
layout of the external connection terminals can be 
increased. Further, the adhesive mechanically bonds 
the semiconductor device main body and the interposer, 
and the conductive member electrically bonds 
( connects ) the semiconductor device main body and the 
interposer. As described above, the mechanical 
bonding and electrical bonding can separately be 
implemented by the respective members, so that 
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substances respectively optimal to implementation of 
the functions ( the mechanical bonding function and 
electrical bonding function) can be selected. Hence, 
the mechanical and electrical connections between the 
semiconductor device main body and the interposer can 
definitely be realized, and the reliability of the 
semiconductor device can be improved. 

The adhesive has a given flexibility after 
it is hardened, and is provided between the 
semiconductor device main body and the interposer. 
Hence, the adhesive functions as a buffer film, and 
relaxes stress generated between the semiconductor 
device main body and the interposer. 

The semiconductor device may be configured 
so that the conductive member is a conductive paste. 
Hence, a conductive member can be provided merely by 
coating the protruding electrodes or the wiring 
pattern of the interposer with the conductive paste. 
Thus, the work of assembling the semiconductor device 
can easily be performed. The conductive paste can be 
coated by a known transfer method or printing method, 
so that the conductive member can efficiently be 
provided. 

The semiconductor device may be configured 
so that the conductive member comprises stud bumps. 
Hence, the protruding electrodes of the semiconductor 
element and the wiring pattern of the interposer can 
be connected through the stud bumps, so that 
electrical connections can definitely be made. 

The semiconductor device may be configured 
so that the conductive member comprises flying leads, 
which are integrally formed with the wiring pattern 
and bypasses the adhesive so as to be connected to the 
protruding electrodes. Hence, there is no adhesive 
provided to the contacts between the flying leads and 
the protruding electrodes, and the reliability thereof 
can be improved. The flying leads have a spring 
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performance, and thus the flying leads are pressed 
against the protruding electrodes due to the spring 
function. This also improves the reliability of the 
electrical contacts between the flying leads and the 
protruding electrodes. 

The semiconductor device may be configured 
so that connections between the protruding electrodes 
and the flying leads are sealed by resin. Hence, it 
is possible to prevent the flying leads from being 
deformed due to external force and to thus improve the 
reliability of the semiconductor device. 

The semiconductor device may be configured 
so that the conductive member comprises; connection 
pins that are flexibly deformable and are located in 
positions corresponding to those of the protruding 
electrodes; and a positioning member positioning the 
connection pins, upper ends of the connection pins 
being connected to the protruding electrodes of the 
semiconductor device, and lower ends thereof being 
connected to the external connection terminals. Since 
the connection pins are flexible, even if stress is 
generated between the semiconductor device main body 
and the interposer due to a difference in thermal 
expansion coefficient therebetween, the stress will be 
absorbed by the connection pins. Hence, the 
connections between the external connection terminals 
and the protruding electrodes can definitely be 
maintained. Further, the connection pins are 
positioned by the positioning member so as to be 
located in positions corresponding to those of the 
protruding electrodes. Thus, it is not required to 
perform the positioning between the individual 
connection pins and the protruding electrodes or 
external connection terminals, so that the mounting 
work can easily be conducted. 

The semiconductor device may be configured 
so that the positioning member is formed of a flexible 
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member. Thus, even if the connection pins are 
deformed, the positioning member is capable of 
following the above deformation and thus absorbing 
stress generated between the semiconductor device main 
body and the interposer. 

There is also provided a method for 
fabricating a semiconductor device, characterized by 
comprising: a semiconductor device main body forming 
step of forming a semiconductor device main body 
having a semiconductor element having a surface on 
which protruding electrodes are directly formed, and a 
resin layer which is formed on the surface of the 
semiconductor element and seals the protruding 
electrodes except for ends thereof; an interposer 
forming step of forming an interposer to which the 
semiconductor device main body is attached, a wiring 
pattern to which the semiconductor device main body is 
connected being formed on a base member of the 
interposer; a conductive member arranging step of 
arranging a conductive member to at least one of the 
semiconductor device main body and the interposer; a 
bonding step of bonding the semiconductor device main 
body and the interposer by an adhesive and connecting 
them electrically; and an external connection terminal 
forming step of forming external connection terminals 
which are connected to the wiring pattern through 
holes formed in the base member and are arranged on a 
surface of the semiconductor device main body opposite 
to the surface on which the protruding electrodes are 
provided. Since the resin layer is provided to the 
surface of the semiconductor device main body so that 
the ends thereof remain, the resin layer protects the 
semiconductor element and the protruding electrodes, 
and functions as an under fill resin. The 
semiconductor device main body is attached to the 
interposer, and the wiring pattern to which the 
semiconductor device main body is connected is formed 
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on the base member. Hence, the wiring pattern can 
arbitrarily be formed on the base member. The 
external connection terminals are connected to the 
wiring pattern via the holes formed in the base 
member. Since the wiring pattern can arbitrarily be 
set, the external connection terminals can be 
determined independently of the positions of the 
protruding electrodes provided on the semiconductor 
device main body. Hence, the degree of freedom in 
layout of the external connection terminals can be 
increased. Further, the adhesive mechanically bonds 
the semiconductor device main body and the interposer, 
and the conductive member electrically bonds 
(connects) the semiconductor device main body and the 
interposer. As described above, the mechanical 
bonding and electrical bonding can separately be 
implemented by the respective members, so that 
substances respectively optimal to implementation of 
the functions (the mechanical bonding function and 
electrical bonding function) can be selected. Hence, 
the mechanical and electrical connections between the 
semiconductor device main body and the interposer can 
definitely be realized, and the reliability of the 
semiconductor device can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram of a resin sealing step 
of a method for fabricating a semiconductor device 
according to a first embodiment of the present 
invention and a mold for fabricating a semiconductor 
device according to the first embodiment of the 
present invention. Figs. 1A - 1C are diagrams showing 
a conventional semiconductor device and its 
fabrication method. 

Fig. 2 is a diagram showing the resin 
sealing step in the method for fabricating the 
semiconductor device according to the first embodiment 
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of the present invention. 

Fig. 3 is another diagram showing the resin 
sealing step in the method for fabricating the 
semiconductor device according to the first embodiment 
of the present invention. 

Fig. 4 is yet another diagram showing the 
resin sealing step in the method for fabricating the 
semiconductor device according to the first embodiment 
of the present invention. 

Fig. 5 is a further diagram showing the 
resin sealing step in the method for fabricating the 
semiconductor device according to the first embodiment 
of the present invention. 

Fig. 6 is a diagram showing a protruding 
electrode exposing step in the method for fabricating 
the semiconductor device according to the first 
embodiment of the present invention, wherein (A) shows 
a substrate observed immediately after the resin 
sealing step is completed, and (B) is a diagram of an 
enlarged view of a part indicated by arrow A in (A). 

Fig. 7 is another diagram showing the 
protruding electrode exposing step in the method for 
fabricating the semiconductor device according to the 
first embodiment of the present invention, wherein (A) 
shows the substrate observed when a film is flaking 
off, and (B) is a diagram of an enlarged view of a 
part indicated by arrow B in ( B ) . 

Fig. 8 is a diagram showing a separating 
step in the method for fabricating the semiconductor 
device according to the first embodiment of the 
present invention. 

Fig. 9 is a diagram showing a semiconductor 
device according to the first embodiment of the 
present invention . 

Fig. 10 is a diagram showing a method for 
fabricating a semiconductor device according to a 
second embodiment of the present invention and a mold 
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for fabricating a semiconductor device according to a 
second embodiment of the present invention. 

Fig. 11 is a diagram showing a method for 
fabricating a semiconductor device according to a 
third embodiment of the present invention. 

Fig. 12 is a diagram showing a method for 
fabricating a semiconductor device according to a 
fourth embodiment of the present invention. 

Fig. 13 is a diagram showing a method for 
fabricating a semiconductor device according to a 
fifth embodiment of the present invention. 

Fig. 14 is another diagram showing a method 
for fabricating a semiconductor device according to a 
third embodiment of the present invention. 

Fig. 15 is a diagram showing an arrangement 
in which a sheet resin is used as the sealing resin. 

Fig. 16 is a diagram showing an arrangement 
in which potting is used as a means for supplying the 
sealing resin. 

Fig. 17 is a diagram showing an arrangement 
in which the sealing resin is provided to the film. 

Fig. 18 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixth embodiment of the present invention. 

Fig. 19 is a diagram showing a method for 
fabricating a semiconductor device according to a 
seventh embodiment of the present invention, wherein 
(A) shows a substrate observed immediately after the 
resin sealing step is completed, and (B) is a diagram 
of an enlarged view of a part indicated by arrow C in 
(C). 

Fig. 20 is another diagram showing the 
method for fabricating a semiconductor device 
according to the seventh embodiment of the present 
invention, wherein (A) shows the substrate observed 
when the film is flaking off, and (B) is a diagram of 
an enlarged view of a part indicated by arrow D in 
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(B). 

Fig* 21 is yet another diagram showing the 
method for fabricating a semiconductor device 
according to the seventh embodiment of the present 
invention. 

Fig. 22 is a diagram showing a mold for 
fabricating a semiconductor device according to a 
third embodiment of the present invention. 

Fig. 23 is a diagram showing a mold for 
fabricating a semiconductor device according to a 
fourth embodiment of the present invention. 

Fig. 24 is a diagram showing a mold for 
fabricating a semiconductor device according to a 
fifth embodiment of the present invention. 

Fig. 25 is a diagram showing a mold for 
fabricating a semiconductor device according to a 
sixth embodiment of the present invention. 

Fig. 26 is a diagram showing a semiconductor 
device according to a second embodiment of the present 
invention. 

Fig. 27 is a diagram showing a semiconductor 
device according to a third embodiment of the present 
invention. 

Fig. 28 is a diagram showing a method for 
fabricating a semiconductor device according to an 
eighth embodiment of the present invention. 

Fig. 29 is a diagram showing a method for 
fabricating a semiconductor device according to a 
ninth embodiment of the present invention. 

Fig. 30 is a diagram showing a method for 
fabricating a semiconductor device according to a 
tenth second embodiment of the present invention. 

Fig. 31 is a diagram showing a method for 
fabricating a semiconductor device according to an 
eleventh embodiment of the present invention. 

Fig. 32 is a diagram (part 1) showing a 
method for fabricating a semiconductor device 
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according to a twelfth embodiment of the present 
invention. 

Fig. 33 is another diagram (part 2) showing 
the method for fabricating a semiconductor device 
according to the twelfth embodiment of the present 
invention . 

Fig. 34 is a diagram showing a method for 
fabricating a semiconductor device according to a 
thirteenth embodiment of the present invention. 

Fig. 35 is a diagram showing a method for 
fabricating a semiconductor device according to a 
fourteenth embodiment of the present invention. 

Fig. 36 is a diagram showing a method for 
fabricating a semiconductor device according to a 
fifteenth embodiment of the present invention. 

Fig. 37 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixteenth embodiment of the present invention. 

Fig. 38 is a diagram showing a method for 
fabricating a semiconductor device according to a 
seventeenth embodiment of the present invention. 

Fig. 39 is a diagram showing a method for 
fabricating a semiconductor device according to an 
eighteenth embodiment of the present invention. 

Fig. 40 is a diagram of an enlarged view of 
a substrate used in Fig. 39. 

Fig. 41 is a diagram showing a method for 
fabricating a semiconductor device according to a 
nineteenth embodiment of the present invention. 

Fig. 42 is a diagram showing a method for 
fabricating a semiconductor device according to a 
twentieth embodiment of the present invention. 

Fig. 43 is a diagram showing a method for 
fabricating a semiconductor device according to a 
twenty first embodiment of the present invention. 

Fig. 44 is a diagram showing a method for 
fabricating a semiconductor device according to a 



- 48 - 

twenty second embodiment of the present invention. 

Fig. 45 is a diagram showing a method for 
fabricating a semiconductor device according to a 
twenty third embodiment of the present invention. 

Fig. 46 is a diagram showing a semiconductor 
device in which positioning grooves are formed. 

Fig. 47 is a diagram showing a method for 
fabricating a semiconductor device according to a 
twenty fourth embodiment of the present invention. 

Fig. 48 is a diagram showing a method for 
fabricating a semiconductor device according to a 
twenty fifth embodiment of the present invention. 

Fig. 49 is a diagram showing a method for 
fabricating a semiconductor device according to a 
twenty sixth embodiment of the present invention. 

Fig. 50 is a diagram showing a method for 
fabricating a semiconductor device according to a 
twenty seventh embodiment of the present invention. 

Fig. 51 is a diagram showing a conventional 
bump structure . 

Fig. 52 is a diagram showing a method for 
mounting a semiconductor device according to a first 
embodiment of the present invention. 

Fig. 53 is a diagram showing a method for 
mounting a semiconductor device according to a second 
embodiment of the present invention. 

Fig. 54 is a diagram showing a method for 
mounting a semiconductor device according to a third 
embodiment of the present invention. 

Fig. 55 is a diagram showing a method for 
mounting a semiconductor device according to a fourth 
embodiment of the present invention. 

Fig. 56 is a diagram showing a method for 
mounting a semiconductor device according to a fifth 
embodiment of the present invention. 

Fig. 57 is a diagram showing a method for 
mounting a semiconductor device according to a sixth 
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embodiment of the present invention. 

Fig, 58 is a diagram showing a method for 
mounting a semiconductor device according to a seventh 
embodiment of the present invention. 

Fig. 59 is a diagram showing a method for 
fabricating a semiconductor device according to a 
twenty eighth embodiment of the present invention. 

Fig. 60 is a diagram (part 1) showing a 
method for fabricating a semiconductor device 
according to a twenty ninth embodiment of the present 
invention. 

Fig. 61 is another diagram (part 2) showing 
the method for fabricating a semiconductor device 
according to the twenty ninth embodiment of the 
present invention. 

Fig. 62 is yet another diagram (part 3) 
showing the method for fabricating a semiconductor 
device according to the twenty ninth embodiment of the 
present invention. 

Fig. 63 is a diagram showing a semiconductor 
device according to a fourth embodiment of the present 
invention. 

Fig. 64 is a diagram showing a method for 
mounting a semiconductor device according to an eighth 
embodiment of the present invention. 

Fig. 65 is a diagram showing a method for 
mounting a semiconductor device according to a ninth 
embodiment of the present invention. 

Fig. 66 is a diagram showing a method for 
mounting a semiconductor device according to a tenth 
embodiment of the present invention. 

Fig. 67 is a diagram showing a method for 
mounting a semiconductor device according to an 
eleventh embodiment of the present invention. 

Fig. 68 is a diagram (part 1) showing 
another method for mounting a semiconductor device. 

Fig. 69 is a diagram (part 2) showing 
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another method for mounting a semiconductor device. 

Fig, 70 is a diagram (part 3) showing 
another method for mounting a semiconductor device. 

Fig, 71 is a diagram showing another 
semiconductor device . 

Fig. 72 is a diagram (part 1) showing yet 
another method for mounting a semiconductor device. 

Fig. 73 is a diagram (part 2) showing yet 
another method for mounting a semiconductor device. 

Fig. 74 is a diagram (part 3) showing yet 
another method for mounting a semiconductor device. 

Fig. 75 is a diagram (part 4) showing yet 
another method for mounting a semiconductor device. 

Fig. 76 is a diagram showing a variation of 
the mold for fabricating a semiconductor device 
according to the sixth embodiment of the present 
invention. 

Fig. 77 is a diagram showing another 
variation of the mold for fabricating a semiconductor 
device according to the sixth embodiment of the 
present invention . 

Fig. 78 is a diagram showing a semiconductor 
device according to a thirtieth embodiment of the 
present invention. 

Fig, 79 is a diagram (part 1) showing a 
method for fabricating the semiconductor device 
according to the thirtieth embodiment of the present 
invention. 

Fig. 80 is a diagram (part 2) showing a 
method for fabricating the semiconductor device 
according to the thirtieth embodiment of the present 
invention. 

Fig. 81 is a diagram showing a semiconductor 
device according to a thirty first embodiment of the 
present invention. 

Fig. 82 is a diagram (part 1) showing a 
method for fabricating the semiconductor device 
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according to the thirty first embodiment of the 
present invention . 

Fig* 83 is a diagram (part 2) showing a 
method for fabricating the semiconductor device 
according to the thirty first embodiment of the 
present invention. 

Fig. 84 is a diagram showing a semiconductor 
device according to a thirty second embodiment of the 
present invention . 

Fig. 85 is a diagram showing a semiconductor 
device according to a thirty third embodiment of the 
present invention. 

Fig. 86 is a diagram showing a semiconductor 
device according to a thirty fourth embodiment of the 
present invention. 

Fig. 87 is a diagram showing an excess resin 
removing mechanism. 

Fig. 88 is a diagram showing a semiconductor 
device according to a thirty fifth embodiment of the 
present invention. 

Fig. 89 is a diagram (part 1) showing a 
method for fabricating the semiconductor device 
according to the thirty fifth embodiment of the 
present invention. 

Fig. 90 is a diagram (part 2) showing a 
method for fabricating the semiconductor device 
according to the thirty fifth embodiment of the 
present invention . 

Fig. 91 is a diagram showing a semiconductor 
device and its fabrication method according to a 
thirty sixth embodiment of the present invention. 

Fig. 92 is a diagram showing a semiconductor 
device and its fabrication method according to a 
thirty seventh embodiment of the present invention. 

Fig. 93 is a diagram showing a semiconductor 
device and its fabrication method according to a 
thirty eighth embodiment of the present invention. 
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Fig. 94 is a diagram showing a semiconductor 
device and its fabrication method according to a 
thirty ninth embodiment of the present invention. 

Fig. 95 is a diagram showing a semiconductor 
device and its fabrication method according to a 
fortieth embodiment of the present invention. 

Fig. 96 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
first embodiment of the present invention. 

Fig. 97 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
second embodiment of the present invention. 

Fig. 98 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
third embodiment of the present invention. 

Fig. 99 is a diagram showing a semiconductor 
device and its fabrication method according to a forty 
fourth embodiment of the present invention. 

Fig. 100 is a diagram showing a 
semiconductor device and its fabrication method 
according to a forty fifth embodiment of the present 
invention. 

Fig. 101 is a diagram showing a 
semiconductor device and its fabrication method 
according to a forty sixth embodiment of the present 
invention. 

Fig. 102 is a diagram showing a 
semiconductor device and its fabrication method 
according to a forty seventh embodiment of the present 
invention. 

Fig. 103 is a diagram showing another 
embodiment of a wiring board (part 1). 

Fig. 104 is a diagram showing yet another 
embodiment of a wiring board ( part 2 ) . 

Fig. 105 is a diagram showing a further 
embodiment of a wiring board (part 3). 

Fig. 106 is a diagram showing a still 
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further embodiment of a wiring board (part 4). 

Fig. 107 is a diagram showing yet another 
embodiment of a wiring board (part 5). 

Fig. 108 is a diagram showing another 
embodiment of a wiring board ( part 6 ) . 

Fig. 109 is a diagram showing a further 
embodiment of a wiring board (part 7. 

Fig. 110 is a diagram showing a variation of 
the wiring board shown in Fig. 106. 

Fig. Ill is a diagram showing a 
semiconductor device according to a, forty eighth 
embodiment of the present invention. 

Fig. 112 is a diagram (part 1) showing a 
method for fabricating the semiconductor device 
according to the forty eighth embodiment of the 
present invention. 

Fig. 113 is a diagram (part 2) showing a 
method for fabricating the semiconductor device 
according to the forty eighth embodiment of the 
present invention . 

Fig. 114 is a diagram showing a 
semiconductor device and its fabrication method 
according to a forty ninth embodiment of the present 
invention. 

Fig. 115 is a diagram showing a 
semiconductor device and its fabrication method 
according to a fiftieth embodiment of the present 
invention. 

Fig. 116 is a diagram showing semiconductor 
devices according to fifty first through fifty third 
embodiments of the present invention. 

Fig. 117 is a diagram showing various 
semiconductor devices to which mechanical bumps are 
applied. 

Fig. 118 is a diagram showing a 
semiconductor device according to a fifth fourth 
embodiment of the present invention. 
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Fig. 119 is a diagram (part 1) showing a 
method for fabricating the semiconductor device 
according to the fifty fourth embodiment of the 
present invention* 

Fig. 120 is a diagram (part 2) showing a 
method for fabricating the semiconductor device 
according to the fifty fourth embodiment of the 
present invention. 

Fig. 121 is a diagram (part 3) showing a 
method for fabricating the semiconductor device 
according to the fifty fourth embodiment of the 
present invention. 

Fig. 122 is a diagram (part 4) showing a 
method for fabricating the semiconductor device 
according to the fifty fourth embodiment of the 
present invention. 

Fig. 123 is a diagram showing a 
semiconductor device according to a fifty fifth 
embodiment of the present invention. 

Fig. 124 is a diagram showing a 
semiconductor device according to a fifty sixth 
embodiment of the present invention. 

Fig. 125 is a diagram showing a 
semiconductor device according to a fifty seventh 
embodiment of the present invention. 

Fig. 126 is a diagram (part 1) showing a 
method for fabricating the semiconductor device 
according to the fifty fifth embodiment of the present 
invention. 

Fig. 127 is a diagram (part 2) showing a 
method for fabricating the semiconductor device 
according to the fifty fifth embodiment of the present 
invention. 

Fig. 128 is a diagram showing a mounting 
arrangement for a semiconductor device according to a 
fifty fourth embodiment of the present invention. 

Fig. 129 is a diagram showing a mounting 
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arrangement for a semiconductor device according to a 
fifty fifth embodiment of the present invention. 

Fig. 130 is a diagram showing a mounting 
arrangement for a semiconductor device according to a 
fifty sixth embodiment of the present invention. 

Fig. 131 is a diagram showing a mounting 
arrangement for a semiconductor device according to a 
fifty seventh embodiment of the present invention. 

Fig. 132 is a diagram showing a mounting 
arrangement for a semiconductor device according to a 
fifty eighth embodiment of the present invention. 

Fig. 133 is a diagram showing a mounting 
arrangement for a semiconductor device according to a 
fifty ninth embodiment of the present invention. 

Fig. 134 is a diagram showing a mounting 
arrangement for a semiconductor device according to a 
sixtieth embodiment of the present invention. 

Fig. 135 is a diagram showing a 
semiconductor device according to a fifth seventh 
embodiment of the present invention. 

Fig. 136 is a diagram (part 1) showing a 
method for fabricating a semiconductor device 
according to a fifty sixth embodiment of the present 
invention. 

Fig. 137 is a diagram (part 2) showing a 
method for fabricating the semiconductor device 
according to the fifty sixth embodiment of the present 
invention. 

Fig. 138 is a diagram (part 3) showing a 
method for fabricating the semiconductor device 
according to the fifty sixth embodiment of the present 
invention. 

Fig. 139 is a diagram (part 4) showing a 
method for fabricating the semiconductor device 
according to the fifty sixth embodiment of the present 
invention. 

Fig. 140 is a diagram (part 5) showing a 
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method for fabricating the semiconductor device 
according to the fifty sixth embodiment of the present 
invention. 

Fig. 141 is a diagram (part 6) showing a 
method for fabricating the semiconductor device 
according to the fifty sixth embodiment of the present 
invention. 

Fig. 142 is a diagram showing a 
semiconductor device according to a fifty ninth 
embodiment of the present invention. 

Fig. 143 is a diagram showing a 
semiconductor device according to a sixtieth 
embodiment of the present invention. 

Fig. 144 is a diagram showing a 
semiconductor device according to a sixty first 
embodiment of the present invention. 

Fig. 145 is a diagram showing a 
semiconductor device according to a sixty second 
embodiment of the present invention. 

Fig. 146 is a diagram showing a 
semiconductor device according to a sixty third 
embodiment of the present invention. 

Fig. 147 is a diagram showing a 
semiconductor device according to a sixty fourth 
embodiment of the present invention. 

Fig. 148 is a diagram showing a method for 
fabricating a semiconductor device according to a 
fifty seventh embodiment of the present invention. 

Fig. 149 is a diagram showing a 
semiconductor device according to a sixty fifth 
embodiment of the present invention. 

Fig. 150 is a diagram showing a method for 
fabricating a semiconductor device according to a 
fifty eighth embodiment of the present invention (part 
1). 

Fig. 151 is a diagram showing a method for 
fabricating a semiconductor device according to the 
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fifty eighth embodiment of the present invention (part 
2). 

Fig. 152 is a diagram showing a 
semiconductor device according to a sixty sixth 
embodiment of the present invention. 

Fig. 153 is a diagram showing a method for 
fabricating a semiconductor device according to a 
fifty ninth embodiment of the present invention. 

Fig. 154 is a diagram showing a 
semiconductor device according to a sixty seventh 
embodiment of the present invention. 

Fig. 155 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixtieth embodiment of the present invention (part 1). 

Fig. 156 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixtieth embodiment of the present invention (part 2). 

Fig. 157 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixtieth embodiment of the present invention (part 3). 

Fig. 158 is a diagram showing a 
semiconductor device according to a sixty eighth 
embodiment of the present invention. 

Fig. 159 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixty first embodiment of the present invention. 

Fig. 160 is a diagram showing a 
semiconductor device according to a sixty ninth 
embodiment of the present invention. 

Fig. 161 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixty second embodiment of the present invention (part 

1) . 

Fig. 162 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixty second embodiment of the present invention (part 

2) . 
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Fig. 163 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixty second of the present invention ( part 3 ) . 

Fig. 164 is a diagram showing a 
semiconductor device according to a seventieth 
embodiment of the present invention. 

Fig. 165 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixty third embodiment of the present invention. 

Fig. 166 is a diagram showing a 
semiconductor device according to a seventy first 
embodiment of the present invention. 

Fig. 167 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixty fourth embodiment of the present invention (part 

1) . 

Fig. 168 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixty fourth embodiment of the present invention (part 

2) . 

Fig. 169 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixty fourth of the present invention (part 3). 

Fig. 170 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixty fourth embodiment of the present invention (part 
4). 

Fig. 171 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixty fourth of the present invention (part 5). 

Fig. 172 is a diagram showing a 
semiconductor device according to a seventy second 
embodiment of the present invention. 

Fig. 173 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixty fifth embodiment of the present invention (part 
1). 
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Fig. 174 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixty fifth embodiment of the present invention (part 
2). 

Fig. 175 is a diagram showing the method for 
fabricating a semiconductor device according to the 
sixty fifth of the present invention (part 3). 

Fig. 176 is a diagram showing a 
semiconductor device according to a seventy third 
embodiment of the present invention. 

Fig. 177 is a diagram showing a method for 
fabricating a semiconductor device according to a 
sixty sixth embodiment of the present invention. 

BEST MODES CARRYING OUT THE INVENTION 

A description will be given, with reference 
to the accompanying drawings, of embodiments of the 
present invention. 

Figs. 1 through 8 show a method for 
fabricating a semiconductor device according to a 
first embodiment of the present invention in 
accordance with a production sequence. Fig. 9 shows a 
semiconductor device 10 fabricated by the fabrication 
method according to the first embodiment of the 
present invention . 

First, referring to parts (A) and (B) of 
Fig. 9, a description will be given of the 
semiconductor device 10 fabricated by the fabrication 
method shown in Figs. 1 through 8 according to the 
first embodiment of the present invention. The 
semiconductor device 10 has a very simple structure, 
which is generally made up of a semiconductor element 
11, bumps 12 serving as protruding electrodes, and a 
resin layer 13 . 

The semiconductor element 11 (semiconductor 
chip) has a semiconductor substrate on which 
electronic circuits are formed. A large number of 



- 60 - 



bumps 12 are arranged on a mount surface of the 
semiconductor substrate. The bumps 12 are provided 
by, for example, arranging semiconductor balls on the 
mount surface by a transfer method, and function as 
external connection electrodes. In the present 
embodiment, the bumps 12 are provided directly on 
electrode pads (not shown) formed on the semiconductor 
element 11. 

The resin layer 13 (indicated by a pear-skin 
illustration) is formed of, for example, thermosetting 
resin such as polyimide and epoxy resin (PPS, PEK, PES 
and thermoplastic resin such as heat-resistant liquid 
crystal resin), and is provided on the whole bump 
formation surface of the semiconductor element 11. 
Hence, the bumps 12 arranged on the semiconductor 
element 11 are sealed by the resin layer 13 so that 
ends of the bumps 12 are exposed from the resin layer 
13. That is, the resin layer 13 is provided to the 
semiconductor element 11 so as to seal the bumps 12 
except for the ends thereof. 

The semiconductor device 10 having the above 
structure has a chip-size package structure in which 
the whole size thereof is approximately equal to the 
size of the semiconductor chip 11. Hence, the 
semiconductor 10 sufficiently meets a recent 
requirement for down sizing. 

As described above, the semiconductor device 
10 has the resin layer 13 which is provided on the 
semiconductor element 11 and seals the bumps 12 so 
that the ends thereof are exposed. Hence, the bumps 
12 which are liable to take scratches are protected by 
the resin layer 13, which thus has the same function 
as the under fill resin 6 conventionally used ( see 
Fig. 78). 

That is, it is possible to prevent 
occurrence of a break of the bonded portions between 
the semiconductor element 11, the bumps 12, a mount 
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board 14, the bumps 12 and connection electrodes 15 
and a break of the bonded portions between the bumps 
12 and the semiconductor element 11. 

Fig. 9(B) is a diagram for explaining a 
method for mounting the semiconductor device 10 on the 
mount board 14. The connection electrodes 15 formed 
on the mount board 14 and the bumps 12 are positioned 
in order to mount the semiconductor device 10 on the 
mount board 14. 

Before the above mounting process, the resin 
layer 13 are provided beforehand to the semiconductor 
element 11 of the semiconductor device 10. Hence, it 
is not necessary to fill the space between the 
semiconductor element 11 and the mount board 14 with 
the under fill resin in the step of mounting the 
semiconductor device 10 on the mount board 14. Hence, 
the mounting process can be performed easily. 

In the mounting process, a heat process is 
executed in order to bond the solder bumps 12 to the 
connection electrodes 15. The bumps 12 provided to 
the semiconductor element 11 are protected by the 
resin layer 13. Hence, even if a difference in 
thermal expansion between the semiconductor element 11 
and the mount board 14 occurs, the mounting process 
can definitely be carried out. 

Even if heat is applied after the 
semiconductor device 10 is mounted on the mount board 
14 and a thermal expansion difference occurs, the 
bumps 12 can definitely be retained by the resin layer 
13 and can thus be prevented from flaking off the 
connection electrodes 15. Hence, the reliability of 
mounting the semiconductor device 10 can be improved. 

A description will be given, with reference 
to Figs. 2 through 9, of the method for fabricating 
the semiconductor device 10 (a fabrication method 
according to the first embodiment of the present 
invention. 
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The semiconductor device 10 can be 
fabricated by a fabrication process which is generally 
made up of a semiconductor element forming step, a 
bump formation step, a resin sealing step, a 
protruding electrodes exposure step, and a mold 
detaching step. The semiconductor element forming 
step is directed to forming a circuit on the substrate 
by using the eximer laser technique or the like. The 
bump formation step is directed to forming the bumps 
12 on the surface of the semiconductor element 11 on 
which a circuit is formed by the transfer method. 

The semiconductor element formation step and 
the bump formation step can be performed by the well- 
known technique, while the present invention has 
essential features mainly related to the resin sealing 
step and following steps. Thus, the following 
description is mainly addressed to the resin sealing 
step and some steps following the resin sealing step. 

Fig. 1 through 5 show the resin sealing 

step. 

The resin sealing step is further subdivided 
into a substrate loading step, a resin layer forming 
step, and a mold detaching step. The resin sealing 
step commences loading a substrate 16 (wafer) onto a 
mold 20 for fabricating semiconductor devices, a large 
number of bumps 12 being formed on the substrate 16 
through the semiconductor element formation step and 
the bump formation step. 

A description will now be given of the mold 
20 for use in fabrication of semiconductor devices 
(hereinafter merely referred to as mold 20) according 
to the first embodiment of the present invention. 

The mold 20 is made up of an upper mold 21 
and a lower mold 22, which are respectively equipped 
with heaters that are not shown. A sealing resin 35 
which will be described later can be heated and fused 
by the heaters . 
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The upper mold 21 can be elevated in 
directions Zl and Z2 indicated by an arrow by means of 
an elevating apparatus that is not shown. The lower 
surface of the upper mold 21 is a cavity surface 21a, 
which is flat. The upper mold 21 has a very simple 
shape, which can be produced at a less-expensive cost. 

The lower mold 22 is made up of a first 
lower mold half body 23 and a second lower mold half 
body 24. The first lower mold half body 23 has a 
shape that corresponds to the shape of the substrate 
16, and is, more particularly, slightly greater than 
the substrate 16. The substrate 16 is loaded onto a 
cavity surface 25 formed on the upper surface of the 
first lower mold half body 23. 

The second lower mold half body 24 has an 
approximately ring shape which surrounds the first 
lower mold half body 23. The second lower mold half 
body 24 can be elevated in the directions indicated by 
the arrows Zl and Z2 by means of an elevating 
apparatus which is not shown. The second lower mold 
half body 24 has an inner peripheral wall which 
defines a cavity surface 26. A slant surface 27 
facilitating a mold detaching step is formed in a 
given upper range of the cavity surface 26. 

In the state immediately after the resin 
sealing step is started, as shown in Fig. 1, the 
second lower mold half body 24 is located above the 
first lower mold half body 23 in the direction Z2. 
Hence, the substrate 16 can be placed in a recess 
(cavity) defined by the first and second mold half 
bodies 23 and 24. The substrate 16 is loaded so that 
the surface on which the bumps 12 are provided faces 
upwards. Hence, the bumps 12 on the substrate 16 in 
the loaded state face the upper mold 21. 

After the substrate 16 is loaded onto the 
lower mold 22, a film 30 is provided below the upper 
mold 21 so that it does not have any deformation. 
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Then, the sealing resin is placed on the bumps 12 of 
the substrate 16. 

The film 30 can be formed of, for example, 
polyimide, chloroethylene, PC, Pet, statical resin, 
paper such as synthetic paper, metallic foil or a 
composition thereof, and is required not to be 
degraded by heat applied at the time of molding the 
resin. Further, the film 30 is required to have a 
given elasticity in addition to the above heat- 
resistance performance. The given elasticity is 
defined so that it allows the ends of the bumps 12 to 
fall in the film 30 at the time of sealing, which will 
be described later. 

The sealing resin 35 is formed of resin such 
as polyimide, epoxy resin (PPS, PEEK, PES and 
thermoplastic resin such as heat-resistant liquid 
crystal resin). In the present embodiment, the 
sealing resin 35 has a cylindrical shape. The sealing 
resin 35 is positioned in the center of the substrate 
16, as shown in Fig. 2 (which is a plan view of the 
lower mold 22). The above is the substrate loading 
step. 

In the substrate loading step, the arranging 
of the film 30 is not limited to the time after the 
substrate 16 is loaded onto the lower mold 22 but may 
be carried out before the substrate 16 is loaded. 

Subsequent to the substrate loading step, 
the resin layer forming step is carried out. After 
the resin layer forming step is initiated, it is 
confirmed that the temperature of the sealing resin 35 
is raised, due to heating through the mold 20, to a 
level which can fuse the resin 35 (it will not be 
required to confirm the temperature of the resin 35 if 
the resin 35 is not high). Then, the upper mold 21 is 
moved in the direction Zl. 

Then, the upper mold 21 comes into contact 
with the upper surface of the lower mold half body 24. 
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Then, the film arranged below the upper mold 21 is 
cramped between the upper mold 21 and the second lower 
mold half body 24, as shown in Fig. 3. At this time, 
the cavity 28 is defined in the mold 21 by the cavity 
surfaces 24a, 25 and 26, 

The sealing resin 35 is compression-urged by 
the upper mold 21 moving the direction Zl through the 
film 30, and is heated to the temperature which fuses 
the sealing resin 35. Thus, as shown, the sealing 
resin 35 becomes wider on the substrate 16. 

After the upper mold 21 comes into contact 
with the second lower mold half body 24, the upper 
mold 21 and the second lower mold half body 24 
maintain the film 30 in the cramped state and 
integrally moves down in the direction Zl. That is, 
the upper mold 21 and the second lower mold half body 
24 move together in the direction Zl. 

The first lower mold half body 23 of the 
lower mold 22 is maintained in the fixed state. 
Hence, the volume of the cavity 28 is decreased as the 
upper mold 12 the second lower mold half body 24 move 
in the direction Zl. Hence, the sealing resin 35 is 
compressed and molded in the cavity 28 (the above 
resin molding method is called compression molding 
method ) . 

More specifically, the sealing resin 35 
placed in the center of the substrate 16 is softened 
by heating and is compressed by the descent of the 
upper mold 21. Hence, the sealing resin 35 is pressed 
and widened so that it extends towards the outer 
peripheral from the center position. Thus, the bumps 
12 provided on the substrate 16 are successively 
sealed by the sealing resin 35 towards the outer 
periphery from the center portion. 

During the above step, if the upper mold 21 
and the second lower mold half body 24 move at a 
relatively high speed, the compression pressure 
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generated by the compression molding will be increased 
to a level which may damage the bumps 12. If the 
upper mold 21 and the second lower mold half body 24 
move at a relatively low speed, the efficiency in 
fabrication will be degraded. With the above in mind, 
the moving speed of the upper mold 21 and the second 
lower mold half body 24 is selected to an appropriate 
value at which the above two problems do not occur. 

The upper mold 21 and the second lower mold 
half body 24 move down until the film 30 clamped comes 
into contact with the bumps 12 with pressure. In the 
state in which the film 30 contacts the bumps 20 with 
a pressure, the sealing resin 35 seals all the bumps 
12 and the substrate 16. Fig. 4 shows a state in 
which the resin layer forming step is completed. In 
this state, the film 30 is urged towards the substrate 
16 and is in contact therewith with a pressure. 
Hence, the ends of the bumps 12 fall in the film 30. 
Further, the sealing resin 35 is provided on the 
entire surface of the substrate 16, so that the resin 
layer 13 sealing the bumps 12 is formed. 

The amount of resin of the resin layer 35 is 
obtained beforehand so that the resin layer 13 has a 
height approximately equal to that of the bumps 12 
when the resin layer forming step is completed. By 
selecting an appropriate amount of resin beforehand, 
it is possible to prevent excessive resin from flowing 
out of the mold 20 and prevent occurrence of 
incomplete sealing of the bumps 12 and the substrate 
16 by an insufficient amount of resin. 

The resin layer forming step is followed by 
the mold detaching step. The mold detaching step 
commences moving up the upper mold 21 in the direction 
Z2. The resin layer 13 is fixed to the slant portion 
27 of the second lower mold half body 24. Hence, the 
substrate 16 and the resin layer 13 are retained in 
the lower mold 22. Hence, only upper mold 21 is 
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detached from the film 30 by lifting the upper mold 
21. 

Subsequently, the second lower mold half 
body 24 is slightly moved in the direction Zl with 
respect to the first lower mold half body 23. The 
left side with respect to the center line shown in 
Fig. 5 shows that the upper mold 21 is moved up and 
the second lower mold half body 24 is slightly moved 
in the direction Zl. By moving the second lower mold 
half body 24 in the direction Zl with respect to the 
first lower mold half body 23, it becomes possible to 
detach the slant portion 27 and the resin layer 13 
from each other. 

The slant portion 27 and the resin layer 13 
are detached from each other, and then the second 
lower mold half body 24 starts to move in the 
direction Z2. Hence, the upper surface of the second 
lower mold half body 24 comes into contact with the 
film 30, and the slant portion 27 comes into contact 
with the side wall of the resin layer 13. Hence, the 
substrate 16 is urged in the direction Z2 by the 
ascent of the second lower mold half body 24. 

The film 30, which is still fixed to the 
resin layer 13, is moved and urged. Hence, the 
substrate 16 to which the resin layer 13 is provided 
is detached from the first lower mold half body 23. 
Thus, as shown on the right side with respect to the 
center line in Fig. 5, the substrate 16 to which the 
resin layer 13 is provided is detached from the mold 
20. 

In the example shown in Fig. 5, there is an 
interface portion in which the first lower mold half 
body 23 and the resin layer 13 are fixed to each 
other. The above interface portion is comparatively 
narrow and adhesive force exerted on the interface 
portion is weak. Hence, by moving the second lower 
mold half body 24 in the direction Z2, the substrate 
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16 to which the resin layer 13 is provided can 
definitely be detached from the first lower mold half 
body 23. 

As described above, the resin layer 13 is 
compression-molded by the mold 20 in the resin layer 
forming step. In addition, the sealing resin 35 from 
which the resin layer 13 is formed is not provided 
between the conventional narrow space between the 
semiconductor device 1 and the mount board 5 (see 
Fig* 78). That is, the sealing resin 35 is mounted on 
the surface of the substrate 16 on which the bumps 12 
are arranged, and is then molded. 

Hence, the resin layer 13 can definitely be 
provided on the whole surface of the substrate 16 on 
which the bumps 12 are formed, and can definitely be 
provided in a narrow space having a height 
approximately equal to the height of the bumps 12. 
Hence, all the bumps 12 formed on the substrate 16 can 
definitely be sealed by the resin layer 13, which thus 
supports the all the bumps 12. Hence, at the time of 
applying heat as described with reference to Fig. 9, 
it is possible to definitely prevent occurrence of a 
break of a bonded portion between the bumps 12 and the 
mount board 14 and improve the reliability of the 
semiconductor device 10. 

As described previously, the lower mold 22 
of the mold 20 is made up of the fixed first lower 
mold half body 23 and the second lower mold half body 
24 that can be elevated with respect to the first 
lower mold half body 23. Hence, by elevating the 
second lower mold half body 24 with respect to the 
first lower mold half body 23 after the resin layer 13 
is formed, the substrate 16 to which the resin layer 
13 is provided can easily be taken out of the mold 20. 

After the above resin sealing step, the 
protruding electrode exposing step is carried out. 
Figs. 6 and 7 show the protruding electrode exposing 
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step. When the resin sealing step is completed, as 
shown in Fig. 6, the film 30 is fixed to the resin 
layer 13. Since the film 30 is made of an elastic 
material, the ends of the bumps 12 fall in the film 30 
through the resin layer 13. That is, the ends of the 
bumps 12 are not covered by the resin layer 13 (this 
state is enlarged in Fig. 6(B)). 

In the protruding electrode exposing step of 
the present embodiment, as shown in Fig. 7(A), the 
film 30 is detached from the resin layer 13. Hence, 
as shown in Fig. 7(B), the ends of the bumps 12 are 
exposed from the resin 13, and the mounting step can 
be carried out by using the exposed ends of the bumps 
12. 

As described above, the protruding electrode 
exposing step of the present embodiment is a simple 
process of merely detaching the film 30 from the resin 
layer 13, and can be executed efficiently and easily. 

As has been described previously, the film 
30 is attached to the mold 20 so that it does not have 
any deformation. The cavity surface 24a of the upper 
mold 21 is flat. The film 30 has a uniform quality 
and even elasticity on the whole surface thereof. 
Hence, the bumps 12 equally fall in the film 30. 

Hence, the ends of the bumps 12 equally 
protrude from the resin layer 13, and the 
semiconductor devices 10 have a uniform quality and 
uniform contacts with the connection electrodes 15. 

In the above description, the ends of the 
bumps 12 are completely exposed from the resin layer 
13 after the film 30 is detached from the resin layer 
13 by the protruding electrode exposing step. 
Alternatively, the ends of the bumps 12 may slightly 
be covered by a resin film (the sealing resin 35) 
after the film 30 is detached. With the above 
structure, the upper ends of the bumps 12 that are 
liable to take scratches are protected by the resin 



- 70 - 



film, so that the bumps 12 can be prevented from 
contacting outside air and being oxidized. 

The resin film is unnecessary to mount the 
bumps 12 on a mount board and is thus required to be 
removed* The removing step can be carried out any 
time before the mounting. 

A separating step follows the above 
protruding electrode exposing step. 

Fig. 8 shows the separating step. As shown 
in this figure, the separating step cuts the substrate 
16 along with the resin layer 13 by using a dicer 29 
so that the semiconductor elements 11 can be obtained. 
Thus, the semiconductor device 10 shown in Fig. 9 is 
obtained. 

The dicing step using the dicer 29 is 
employed in general methods of fabricating 
semiconductor devices and does not have a particular 
difficulty. Although the resin layer 13 is provided 
on the substrate 16, the dicer 29 can easily cut the 
resin layer 13 . 

A description will now be given, with 
reference to Fig. 10, of a semiconductor device 
fabrication method and a mold 20A for fabricating 
semiconductor devices (hereinafter simply referred to 
as mold 20A) according to a second embodiment of the 
present invention. In Fig. 10, parts that have the 
same structures as those of parts of the first 
embodiment described with reference to Figs. 1 through 
9 are given the same reference numbers, and a 
description thereof will be omitted. 

The mold 20A used in the present embodiment 
is generally composed of the upper mold 21 and a lower 
mold 22A. The upper mold 21 and the first lower mold 
half body 23 of the lower mold 22A are the same as 
those of the first embodiment. The second embodiment 
has a feature in which a second lower mold half body 
24A is equipped with an excess resin removing 
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mechanism 40 . 

The excess resin removing mechanism 40 is 
generally made up of an opening part 41, a pot part 
42, and a pressure control rod 43. The opening part 
41 is an opening formed in a part of the slant portion 
27 formed in the second lower mold half body 24A, and 
is connected to the pot part 42. 

The pot part 42 has a cylinder structure* 
The pressure control rod 43 having a piston structure 
is slidably provided in the pot part 42. The pressure 
control rod 43 is connected to a driving mechanism 
which is not shown, and can be elevated with respect 
to the second lower mold half body 24A in the 
direction Zl and Z2. 

Next, a description will be given of the 
semiconductor device fabrication method using the mold 
20A equipped with the excess resin removing mechanism 
40 according to the second embodiment of the present 
invention. The second embodiment is characterized in 
the resin sealing step, and only a description thereof 
will be given below. 

The resin sealing step commences executing a 
substrate loading step, in which the substrate 16 is 
loaded onto the mold 20A as shown in Fig. 10(A). 

As shown in this figure, the second lower 
mold half body 24A is spaced apart from the first 
lower mold half body 23 along the direction Z2 
immediately after the resin sealing step is initiated. 
Further, the pressure control rod 43 of the excessive 
resin removing mechanism 40 is placed in a position in 
the direction Z2. 

After the substrate 16 is loaded onto the 
lower mold 22A, the film 30 is disposed to the part 
24a of the upper mold 21, and the sealing resin 35 is 
placed on the substrate 16 or the bumps 12 provided 
thereon. 

After the above substrate loading step is 
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completed, a resin layer forming step is executed. 
The upper mold 21 is moved in the direction Zl. Then, 
as shown in Fig. 10(B), the upper mold 21 and the 
second lower mold half body 24A come into contact with 
each other, so that the film 30 is brought in the 
clamped state. 

At this time, the cavity 28 is defined in 
the mold 20A by the cavity surfaces 24a, 25 and 26. 
The opening part 41 of the excess resin removing 
mechanism 40 is opened to the cavity 28. 

After the upper mold 21 comes into contact 
with the second lower mold half body 24A, the upper 
mold 21 and the second lower mold half body 24A 
maintains the film 30 in the clamped state while 
moving in the direction Zl as a whole. Hence, the 
resin 35 is compressed and molded in the cavity 28. 

In order to prevent the bumps 12 from being 
damaged and appropriately fill the whole cavity 28 
with the resin 35, it is necessary to select an 
appropriate moving speed of the upper mold 21 and the 
second lower mold half body 24A in the direction Zl, 
as has been described previously. The appropriate 
value selecting of the speed of the upper mold 21 and 
the second lower mold half body 24A in the direction 
Zl is equivalent to the appropriate value selecting of 
the pressure applied to the resin 35 in the cavity 28. 

According to the second embodiment of the 
present invention, the mold 20A is equipped with the 
excess resin removing mechanism 40. Hence, it is 
possible to control not only the moving speed of the 
upper mold 21 and the second lower mold half body 24A 
in the direction Zl but also the compression pressure 
applied to the resin 35 using the pressure control rod 
43. When the pressure control rod 43 reduces a 
pressure exerted in the direction Z2, the sealing 
resin 35 receives a reduced pressure in the cavity 28. 
When the pressure control rod 43 increases a pressure 
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exerted in the direction Z2, the sealing resin 35 
receives an increased pressure in the cavity 28. 

For example, if the amount of the sealing 
resin 35 is greater than the volume of the resin layer 
13 and the cavity 28 has an increased pressure due to 
excess resin, the resin molding may be performed 
appropriately. In such a case, as shown in Fig. 
10(C), the pressure control rod 43 of the excess resin 
removing mechanism 40 is moved down in the direction 
Zl, so that the excess resin can be transferred to the 
pot part 42 via the opening part 41. 

As described above, the excess resin 
removing mechanism 40 removes excess resin when the 
resin layer 13 is formed, and the resin molding can 
always be carried out with an appropriate pressure. 
Hence, the resin layer 13 can be formed 
appropriately. It is also possible to prevent excess 
resin from leaking from the mold 20A. It is not 
required to precisely determine the amount of the 
sealing resin 35, as compared with the first 
embodiment of the present invention. Hence, it is 
easy to measure the amount of the sealing resin 35 to 
be supplied. 

After the resin layer 13 is formed by the 
resin forming step, a mold detaching step is carried 
out. The operation of the mold 20A in the mold 
detaching step is the same as that of the first 
embodiment of the present invention. That is, the 
upper mold 21 is moved in the direction Z2 first, and 
the second lower mold half body 24A is slightly moved 
with respect to the first lower mold half body 23 in 
the direction Zl. 

The left side with respect to the central 
line shown in Fig. 10(D) shows that the upper mold 21 
is moved in the direction Z2, and the second lower 
mold half body 24A is slightly moved in the direction 
Zl. By slightly moving the second lower mold half 
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body 24A with respect to the first lower mold half 
body 23 in the direction Zl, the resin layer 13 can be 
detached from the slant portion 27. 

In the second embodiment of the present 
invention, there is a possibility that the excess 
resin removing mechanism 40 may form a flash in the 
position in which the opening part 41 is located* 
Such a flash can be removed by moving the second lower 
mold half body 24A in the direction Zl. 

After the resin layer 13 is separated from 
the slant portion 27, the second lower mold half body 
24A is moved in the direction 22, so that the upper 
surface of the half body 24A comes into contact with 
the film 30 and the slant portion 27 comes into 
contact with the resin layer 13 again. Hence, the 
substrate 16 is urged in the direction along which it 
is away from the mold 2 OA. Hence, as shown in the 
right side with respect to the center line in Fig. 
10(D), the substrate 16 to which the resin layer 13 is 
provided is separated from the mold 20A. 

In the fabrication method of the second 
embodiment of the present invention, the pressure in 
the cavity 28 can be regulated at the predetermined 
level. Hence, it is possible to prevent air from 
remaining in the resin 35 and prevent babbles (voids) 
from being formed in the resin layer 13. If babbles 
occur in the resin layer 13, these bobbles are 
expanded in a thermal process and a damage such as a 
crack may occur in the resin layer 13. 

The excess resin removing mechanism 40 can 
prevent babbles from being formed in the resin layer 
13 and prevent the resin layer from being damaged in 
the thermal process. Hence, the reliability of the 
semiconductor device 10 can be improved. 

A description will now be given of a 
semiconductor device fabrication method according to 
third and fourth embodiments of the present invention. 
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Fig. 11 shows "the semiconductor device 
fabrication method according to the third embodiment 
of the present invention, and Fig. 12 shows the 
semiconductor device fabrication method according to 
the fourth embodiment of the present invention. In 
Fig. 11, parts that have the same structures as those 
of the first embodiment of the present invention which 
has been described with reference to Figs. 1 through 9 
are given the same reference numbers. In Fig. 12, 
parts that have the same structures as those of the 
first embodiment of the present invention which has 
been described with reference to Fig. 10 are given the 
same reference numbers. 

The fabrication methods according to the 
third and fourth embodiments of the present invention 
are characterized in that the resin layer 13 is formed 
without using the film 30. As shown in Figs. 11(A) 
and 12(A), the film 30 is not arranged to the portion 
24a of the upper mold 21 in the substrate loading. 
This differs from the first and second embodiments of 
the present invention. 

Hence, in the resin layer forming step 
subsequent to the substrate loading step, as shown in 
Figs. 11(B), 11(C), 12(B) and 12(C), the upper mold 21 
directly pushes the sealing resin 35, which is 
compression-molded. Since the cavity surface 24a of 
the upper mold 21 is flat, the resin layer 13 is 
molded under the good condition. The removing process 
is the same as that of the first or second embodiment 
of the present invention, and a description thereof 
will be omitted. 

The resin layer 13 can be formed without 
using the resin layer 13. It should be noted that the 
bumps 12 completely fall in the resin layer 13 when 
the resin layer 13 is formed because the film 30 is 
not employed. 

Hence, it is necessary to expose only the 
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ends of the bumps 12 in the protruding electrode 
exposing step that is carried out after the resin 
sealing step. The step of exposing only the ends of 
the bumps 12 will be described later for the sake of 
convenience . 

A description will now be given of a 
semiconductor device fabrication method according to a 
fifth embodiment of the present invention. 

Figs. 13 and 14 show the semiconductor 
device fabrication method according to the fifth 
embodiment of the present invention. In Figs. 13 and 
14, parts that have the same structures as those of 
the first embodiment of the present invention which 
has been described with reference to Figs. 1 through 9 
are given the same reference numbers, and a 
description thereof will be omitted. 

According to the present embodiment, as 
shown in Fig. 13(A), a reinforcement plate 50 is 
attached to the first lower mold half body 23 before 
the substrate 16 is loaded onto the mold 20 in the 
substrate loading step. The reinforcement plate 50 is 
made of a substance having a predetermined mechanical 
strength and a predetermined heat radiation 
performance, and is formed of, for example, an 
aluminum plate. The diameter of the reinforcement 
plate 50 is slightly greater than that of the 
substrate 16. A surface of the reinforcement plate 50 
is coated with a thermosetting adhesive (not shown). 

The reinforcement plate 50 is loaded onto 
the mold 20 by merely placing it on the first lower 
mold half body 23 with ease. Hence, the use of the 
reinforcement plate 50 does not make the resin sealing 
step complicate. 

A description will now be given of the 
functions of the reinforcement step used in the resin 
sealing step. 

The resin layer forming step executed after 
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the substrate loading step commences moving the upper 
mold 21 and the second lower mold half body 24 in the 
direction Zl so that the step of sealing the bumps 12 
by the sealing resin 35 is initiated. At this time, 
the mold 20 is heated up to a temperature at which the 
sealing resin 35 can be fused. The above-mentioned 
thermosetting adhesive is formed of a material which 
is thermohardened at a comparatively low temperature. 
Hence, the reinforcement plate 50 is unified to the 
substrate 16 with a relatively short time after the 
initiation of the resin layer forming step. The 
reinforcement plate 50 may adhere to the substrate 16 
beforehand. 

As shown in Figs. 13(B) and 13(C), the resin 
layer 13 is formed by the compression molding method 
even in the fifth embodiment of the present invention. 
In the above method, the resin in the fused state is 
pressed by the upper mold 21, and the substrate 
receives a large pressure. 

The formation of the resin layer 13 requires 
fusing of the sealing resin 35. Hence, the mold 20 is 
equipped with a heater. Heat generated by the heater 
is applied to the substrate 16 loaded onto the mold 
20. Hence, the substrate 16 may be deformed due to 
the pressure in the compression molding and the heat 
of the heater. According to the fifth embodiment of 
the present invention, the reinforcement plate 50 is 
loaded before the substrate 16 is loaded onto the mold 
20 in the substrate loading step, and is bonded to the 
substrate 16. Hence, the substrate 16 is reinforced 
by the reinforcement plate 50 in the resin layer 
forming step. Hence, even if the substrate 16 
receives a pressure in the compression molding and 
heat of the heater, the substrate 16 can be prevented 
from being deformed and the yield can be improved. 

Fig. 14 shows the substrate 16 which has 
been removed from the mold 20 after the resin layer 13 
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is completely formed. As shown in that: figure, the 
reinforcement plate 50 is still attached to the 
substrate 16 even after the substrate 16 is removed 
from the mold 20. In the separating step (see Fig. 8) 
carried out by the resin layer forming step, the 
reinforcement plate 50 is cut by the dicer 29 . 

Thus, the separated semiconductor chips have 
the respective pieces of the reinforcement plate 50. 
As described before, the reinforcement plate 50 is 
made of a substance having a good heat radiation 
performance. Hence, the pieces of the reinforcement 
plate 50 of the semiconductor devices function as heat 
radiating plates. Thus, each semiconductor device has 
an improved heat radiating performance. 

Figs. 15 through 17 show variations of the 
above-mentioned embodiments of the present invention. 
In these figures, parts that have the same structures 
as those of the aforementioned embodiments of the 
present invention are given the same reference 
numbers . 

In the above-mentioned embodiments of the 
present invention, the sealing resin 35 is placed on 
the substrate 16 on the mold 20 or 2 OA. In the 
variations shown in Figs. 15 through 17, sealing resin 
is supplied in different manners. 

The variation shown in Fig. 15 is 
characterized by using a sheet resin 51. The sheet 
resin 51 makes it possible to definitely form the 
resin layer 13 on the whole substrate 16. 

When the sealing resin 35 is disposed on the 
center of the substrate 16, it takes a long resin 
formation time for melted resin to flow to the ends of 
the substrate 16 from the center thereof. In 
contrast, the sheet resin 51 is arranged so as to 
cover the upper portion of the substrate 16, the 
melted resin directly seals the bumps 12 located below 
the sheet resin 51 rather than flowing to the ends of 
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the substrate 16. Hence, the time necessary to 
complete the resin sealing step can be reduced. 

The variation shown in Fig. 16 is 
characterized by using a fluid resin 52 for resin 
sealing. The fluid resin 52 has a high flowability 
and thus definitely seals the bumps 12 with a short 
time. 

The variation shown in Fig. 17 is 
characterized by arranging a sealing resin 35A to the 
film 30 by an adhesive 53 before the resin sealing 
step. Alternatively, it is possible to provide the 
melted sealing resin 35 to the film 30 and harden it 
so that the sealing resin 35 is arranged to the film 
30. 

By arranging the sealing resin 35A to the 
film 30 rather than the substrate 16, it is possible 
to integrally perform the work of loading the film 30 
and the work of supplying the sealing resin 35A and to 
thus improve the efficiency of the substrate loading 
step. 

A description will now be given of a 
semiconductor device fabrication method according to a 
sixth embodiment of the present invention. Fig. 18 
shows a resin sealing step of the fabrication method 
of the sixth embodiment of the present invention. in 
Fig. 18, parts that have the same structures as those 
of the first embodiment of the present invention are 
given the same reference numbers, and a description 
thereof will be omitted. 

A description was given, with reference to 
Fig. 17, of the method for providing only one sealing 
resin 35A to the film 30 before the resin sealing 
step. In the sixth embodiment of the present 
invention, a large number of sealing resins 35A is 
aligned on the film 30 at given intervals. The film 
30 is transported in the direction indicated by an 
arrow by a transporting apparatus which is not shown. 
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In Fig. 18(A), the substrate 16 to which the 
resin layer 13 is attached is located at the left side 
of the mold 20. The resin 13 is fixed to the film 30 
and thus the substrate 16 is fixed to the film 30. 
The sealing resin 35A located in the mold 20 is 
subjected to the resin sealing step for this time. 
The sealing resin 35A located at the right side of the 
mold 20 is subjected to the resin sealing step for the 
next time . 

Fig. 18(A) shows a state in which the 
substrate loading step is completed and shows the 
substrate 16 has been loaded onto the mold 20. The 
present embodiment employs the reinforcement plate 50 
before the substrate 16 is loaded. 

As shown in Fig. 18(B), the resin sealing 
step is initiated after the substrate loading step is 
completed, and the upper mold 21 and the second lower 
mold half body 24 are moved in the direction Zl in 
order to seal the bumps 12 by the sealing resin 35A. 
Further, the upper mold 21 and the second lower mold 
half body 24 are moved in the direction Zl. Hence, as 
shown in Fig. 18(C), the resin layer 13 is formed on 
the substrate 16. 

After the resin sealing step, the mold 
detaching step is carried out in the same manner as 
that which has been described with reference to Fig. 
5. Hence, the substrate 16 to which the resin layer 
13 is attached is detached from the mold 20. Since 
the resin layer 13 is fixed to the film 30, the 
substrate 16 is also fixed to the film 30. 

As the above resin sealing step is 
completed, the transporting apparatus for the film 30 
is activated, and transports the film 30 to the 
position in which the next sealing resin 35A is loaded 
onto the mold 20. Along with the operation of 
transporting the film 30, the reinforcement plate 50 
and the substrate 16 (to which the resin layer 13 is 
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not provided) are loaded onto the mold 20 (that is, 
the substrate loading step is executed). Hence, the 
state shown in Fig. 18(A) is obtained. Then, the 
above process is repeatedly carried out. 

According to the method of this embodiment, 
the sealing resins 35A are arranged so as to be spaced 
apart from each other at given intervals which do not 
affect the resin sealing step. The film 30 is 
transported when the resin sealing step is completed. 
The sealing resin 35A for the next resin sealing step 
is automatically loaded onto the mold 20. Hence, the 
resin sealing step is repeatedly carried out, and the 
efficiency in fabrication of the semiconductor devices 
can be improved. 

Figs. 19 through 21 are diagrams for 
explaining a method for fabricating a semiconductor 
device according to a seventh embodiment of the 
present invention. In Figs. 19 through 21, parts that 
have the same structures as those of the first 
embodiment of the present invention which has been 
described with reference to Figs. 1 through 9 are 
given the same reference numbers, and a description 
thereof will be omitted. 

In the aforementioned fabrication method 
according to the first embodiment of the present 
invention, the film 30 is formed of a flexible 
substance which is elastically deformable. In the 
resin sealing step, the ends of the bumps 12 are make 
to fall in the film 30. Hence, merely by detaching 
the film 30 from the resin layer 13 in the protruding 
electrode exposing step, the ends of the bumps 12 are 
exposed . 

It may be slightly difficult to arrange the 
film 30 having an elasticity which allows only the 
ends of the bumps 1 to fall in the film 30. In the 
case where the film 30 is used as a carrier for 
transportation as shown in Fig. 18, the film 30 made 
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of an elastically deformable substance is deformed 
while being transported. Hence, the substrate 16 and 
the sealing resin 35A may be transported 
appropriately . 

In order to avoid the above problem, it is 
necessary to use a film 30A which is not or little 
deformed elastically (the above will be hereinafter 
described integrally so that the film 30A is not 
deformed elastically). In the present embodiment, the 
film 30A is made of a substance which is not deformed 
elastically. Even when the film 30A is made of a 
substance which is not deformed elastically, the 
process carried out in the resin sealing step can be 
carried out in the same manner as that which has been 
described with reference to Figs. 1 through 5. 

Figs. 19 through 21 shows a protruding 
electrode exposing step employed in the seventh 
embodiment of the present invention. When the resin 
sealing step is completed, the film 30A is fixed to 
the resin layer 13, as shown in Fig. 19. Since the 
film 30A is made of a material which is not deformed 
elastically, the bumps 12 do not fall in the film 30, 
but are totally sealed by the resin layer 13 (such a 
state is enlarged in Fig. 19(B). 

In this state, as shown in Fig. 20(A), the 
film 30A which is fixed to the resin layer 13 is 
detached therefrom. As shown in Fig. 20(B) which 
shows an enlarged state, the bumps 12 are completely 
sealed by the resin layer 13 even when the film 30A is 
detached from the resin layer 13. 

The state shown in Fig. 20(B) in which the 
bumps 12 are completely sealed by the resin layer 13 
is observed when the resin sealing step that does not 
use the films 30 and 30A is executed as has been 
described with reference to Figs. 11 and 12. 

It will be noted that an electrical 
connection to the mount board 14 cannot be made in the 
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state in which the bumps 12 are completely sealed by 
the resin layer 13. Hence, it is required to expose 
the ends of the bumps 12 from the resin layer 13, 
Fig. 21(A) shows a manner for exposing the ends of the 
bumps 12 from the resin layer 13. 

In the present embodiment, as shown in Fig. 
21(A), a laser projecting device 60 is employed as a 
means for exposing the ends of the bumps 12 from the 
resin layer 13. The laser projecting device 60 may be 
a carbon dioxide layer, which is capable of processing 
resin well. 

The depth of the removed portion of the 
resin layer 13 can be adjusted by appropriately 
changing energy of the lasher protruding device 60. 
Hence, it is possible to precisely define the length 
of the ends of the bumps 12 exposed from the resin 
layer 13. 

As shown in Fig. 21(A), the laser beam 
emitted by the laser projecting device 60 is projected 
onto the resin layer 13. Hence, the ends of all the 
bumps 12 can be exposed from the resin layer 13. Fig. 
21(B) shows a state in which the laser processing step 
is completed and thus the ends of the bumps 12 
protrude from the resin layer 13 . 

The step of exposing the ends of the bumps 
12 from the resin layer 13 makes it possible to make 
electronic connections with terminals of the mount 
board 14 irrespective of whether the film 30A is 
formed of a substance that is not deformable 
elastically or the resin sealing step which does not 
use the films 30 and 30A is employed as has been 
described with reference to Figs. 11 and 12. 

The step of exposing the ends of the bumps 
12 from the resin layer 13 is not limited to use of 
the laser projection, but can be realized by using 
eximer laser, etching, mechanical polishing and 
blasting. If eximer laser is used, the ends of the 
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bumps 12 can precisely be exposed with ease. If 
etching, mechanical polishing or blasting is used, the 
ends of the bumps 12 can be exposed at a comparatively 
low cost. 

A description will now be given, with 
reference to Figs. 22 through 25, of a mold 20C for 
the semiconductor device fabrication method according 
to the third embodiment of the present invention 
(hereinafter simply referred to as mold 20C). In 
Figs. 22 through 25, parts that have the same 
structures as those of the mold 20 shown in Fig. 1 are 
given the same reference numbers, and a description 
thereof will be omitted. 

The mold 20C is characterized by providing a 
fixing/detaching mechanism 70 for fixing the substrate 
16 to the first lower mold half body 23C or detaching 
it therefrom to the position in which the first lower 
mold half body 23C is placed. The fixing/detaching 
mechanism 70 is generally made up of a porous member 
71, an intake/exhaust device 73 and a pipe 74. 

The porous member 71 is formed of a porous 
ceramic, a porous metal or a porous resin, through 
which a gas ( such as air ) can pass . 

The pipe 73 is arranged below the porous 
member 71, and is connected to the intake/exhaust 
device 72. The intake/exhaust device 72 may be a 
compressor or a negative pressure generator, and has a 
compressed gas feed mode in which compressed air is 
fed to the pipe 73, and a suction mode in which a 
suction process is carried out for the pipe 73. The 
intake/exhaust device 72 can switch between the above 
two modes. 

When the intake/exhaust device 72 operates 
in the compressed gas feed mode, the compressed air is 
supplied to the porous member 71 via the pipe 73, and 
is then injected to the outside of the device 72. At 
this time, if the substrate 16 is placed on the first 
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lower mold half body 23C, the substrate 16 is urged in 
the direction in which the substrate 16 is detached. 
The above state is shown on the right side with 
respect to the center line shown in Fig. 22 , and will 
be referred to as a detached state. 

When the intake/exhaust device 72 operates 
in the suction mode, the intake/ exhaust device 72 
performs the suction process through the pipe 73 . 
Hence, negative pressure caused due to the suction 
process is exerted on the porous member 71. At this 
time, if the substrate 16 is placed on the first lower 
mold half body 23C, the substrate 16 is sucked towards 
the porous member 71. This state is illustrated on 
the left side with respect to the center line in Fig. 
22, and will be referred to as a fixed state. 

As described above, by providing the 
f ixing/detaching mechanism 70 to the mold 20C, the 
substrate 16 is fixed to the first lower mold half 
body 23C in the fixed state. Hence, it is possible to 
prevent occurrence of a deformation of the substrate 
such as a warp in the resin sealing step. It is also 
possible to calibrate a warp inherent in the substrate 
16. In addition, the substrate 16 is urged so as to 
be detached from the first lower mold half body 23C in 
the detached state. Hence, the detaching of the 
substrate 16 from the mold 20C can be facilitated. 

Fig. 23 shows a mold 20D for the 
semiconductor device fabrication device according to 
the fourth embodiment of the present invention 
(hereinafter simply referred to as mold 20D). 

In the aforementioned first embodiment of 
the present invention, the mold 20 has the fixed first 
lower mold half body 23, while the second lower mold 
half body 24 is elevated with respect to the first 
lower mold half body 23. In contrast, the mold 20D 
has a fixed second lower mold half body 24D, and a 
first lower mold half body 23D is elevated with 
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respect to the second lower mold half body 24D. 

With the above arrangement in which the 
first lower mold half body 23D is elevated with 
respect to the second lower mold half body 23D, it is 
possible to definitely detach the substrate 16 to 
which the resin layer 13 is attached from the mold 20. 
In Fig. 23 , the left side with respect to the center 
line of Fig. 23 shows a state in which the first lower 
mold half body 23D ascends, while the right side shows 
a state in which the first lower mold half body 23D 
descends . 

Fig. 24 shows a mold 20E for the 
semiconductor device fabrication method according to 
the fifth embodiment of the present invention 
(hereinafter simply referred to as mold 20E). 

In the aforementioned first embodiment of 
the present invention, the slant portion 27 is formed 
on the peripheral inner wall of the second lower mold 
half body 24 in order to facilitate the detaching 
performance. The mold 20E used in the fifth 
embodiment of the present invention is designed so 
that an area circularly defined by a second lower mold 
half body 24E is wider than the area of the upper 
portion of the first lower mold half body 23, whereby 
a step portion 74 is formed in the second lower mold 
half body 24E and faces the first lower mold half body 
23. 

The step portion 74 formed in the second 
lower mold half body 24E facilitates the detaching 
performance. The step portion 74 has an approximately 
rectangular shape cross section, which can be formed 
easily. 

The left side with respect to the center 
line of Fig. 24 shows a state in which the second 
lower mold half body 24E moves down from the resin 
sealing position in order to be detached from the 
resin layer 13. The right side with respect to the 
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center line of Fig* 24 shows a state in which the 
second lower mold half body 24E moves up, and the 
substrate 16 to which the resin layer 13 is attached 
is detached from the mold 20E. 

Fig, 25 shows a mold 20F for the 
semiconductor device fabrication method according to 
the sixth embodiment of the present invention 
(hereinafter simply referred to as mold 20F). 

The mold 20F used in the present embodiment 
is characterized by providing non-adhesive process 
films 75 in an interface between contact surfaces of 
an upper mold 21F and a lower mold 22F (a first lower 
mold half body 23F and a second lower mold half body 
24F), the resin layer 13 being placed on the above 
contact surfaces. The non-adhesive process films 75 
are made of a substance which does not adhere to the 
resin layer 13. Hence, the substrate 16 to which the 
resin layer 13 is formed can be detached from the mold 
20F with ease. 

Figs. 76 and 77 show a variation of the mold 
used in the sixth embodiment of the present invention. 
Fig. 76 shows an arrangement in which the area of the 
substrate 16 is narrower than the upper area of the 
first lower mold half body 23, and a film 30D is 
placed on the upper surface of the sealing resin 35. 
Hence, it is possible to reduce the contact interface 
between the sealing resin 35 and the first lower mold 
half body 23 and facilitate the detachability . 

When a suction process as described with 
reference to Fig. 22 is employed in the present 
embodiment, fine holes (vacuum holes) may be provided 
in necessary positions of the film 30D. 

Fig. 77 shows an arrangement in which the 
area of the upper surface of the first lower mold half 
body 23 is approximately equal to the area of the 
substrate 16. In each of the aforementioned 
embodiments, the area of the substrate 16 is narrower 
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than the area of the upper surface of the first lower 
mold half body 23. Hence, the resin layer 13 is 
provided on sides of the substrate 16 (side surface 
portions) by the resin sealing process* 

By making the area of the upper surface of 
the first lower mold half body 23 and the area of the 
substrate 16 equal to each other, it is possible to 
form the resin layer 13 on the upper surface of the 
substrate 16 only. It is possible to selectively 
provide the resin layer 13 on the upper surface of the 
substrate 16 only or not only on the upper surface but 
also the side surfaces by taking into consideration 
how the substrate 16 is used. 

In the structure shown in Fig. 77, the film 
30 is used for the upper mold 21 and the non-adhesive 
process film 75 (Fig. 25) is used for the lower mold 
22 in order to facilitate the detachability . 

A description will now be given of 
semiconductor devices according to second and third 
embodiments of the present invention. 

Fig. 26 shows a semiconductor device 10A 
according to the second embodiment of the present 
invention, and Fig. 27 shows a semiconductor device 
10B according to the third embodiment of the present 
invention. In Figs. 26 and 27, parts that have the 
same structures as those of the semiconductor device 
10 shown in Fig. 9 according to the first embodiment 
of the present invention are given the same reference 
numbers . 

The semiconductor device 10A according to 
the second embodiment of the present invention has a 
module structure in which a plurality of semiconductor 
elements 11 are mounted on a stage member 80. The 
resin layer 13 seals the bumps 12 except for the ends 
thereof, and seals the side portions of the 
semiconductor elements 11. Further, the stage member 
80 is formed of a substance having good heat radiating 
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performance (for example, copper or aluminum). 

Since the stage member 80 of the 
semiconductor device 10A is formed of a substance 
having good heat radiating performance, heat generated 
by the plurality of semiconductor elements 11 can be 
efficiently radiated. 

The semiconductor device 10B according to 
the third embodiment of the present invention is 
characterized by providing dam portions 81 in the 
outer peripheral portions of the stage member 80 of 
the semiconductor device 10A shown in Fig. 26. The 
height H2 of the dam portions 81 from the element 
mounting surface of the stage member 80 (indicated by 
an arrow in Fig. 27) is greater than the height HI of 
the semiconductor elements 11 from the element 
mounting surface ( indicated by another arrow in Fig • 
27). 

The height H2 of the dam portions 81 from 
the element mounting surface of the stage member 80 is 
less than the height H3 (indicated by yet another 
arrow in the figure) from the element mounting surface 
to the ends of the bumps 12 of the elements 11 by a 
predetermined length . 

With the above arrangement, when resin for 
forming the resin layer 13 is provided in recess 
portions defined by the dam portions 81 and the stage 
member 80, the dam portions 81 are filled with the 
resin and the bumps 12 are sealed except for the ends 
thereof. Hence, it is possible to easily form the 
resin layer 13 which seals the bumps 12 so that the 
ends thereof are exposed from the resin layer 13. 

In the semiconductor devices 10A and 10B 
according to the second and third embodiments of the 
present invention, additional wiring lines can be 
formed on the upper surface of the resin layer 13 so 
that the semiconductor elements 11 are connected 
together to provide given functions . 
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A description will now be given of an eight 
embodiment of the present invention. Fig. 28 is a 
diagram which shows a method for fabricating a 
semiconductor device according to the eighth 
embodiment of the present invention and more 
particularly illustrates the substrate 16 after the 
resin sealing step is completed* Fig. 28(A) shows the 
whole substrate 16, and Fig. 28(B) is an enlarged view 
of a portion of the substrate 16. In Fig. 28, parts 
that have the same structures as those of the first 
embodiment of the present invention which has been 
described with reference to Figs. 1 through 9 are 
given the same reference numbers, and a description 
thereof will be omitted. 

The aforementioned method for fabricating 
the semiconductor device according to the first 
embodiment of the present invention employs the resin 
layer 13 formed by a single kind of resin layer 35. 
It will be noted that the resin layer 13 is required 
to have various functions. For example, it is 
desirable to form the resin layer 13 of hard resin in 
terms of protection of the substrate 16 and to form 
the resin layer 13 of soft resin in order to relax 
stress applied to the bumps 12 when mounting the 
device. In practice, it may be very difficult to meet 
both the requirements by means of a single kind of 
resin. 

The eight embodiment of the present 
invention is characterized in that a plurality of 
kinds of resin having different natures are used as 
the sealing resin used in the resin sealing step. In 
the present embodiment, two kinds of resin are used to 
form resin layers 13A and 13B. In the example shown 
in Fig. 28, the resin layers 13A and 13B are stacked. 

In order to form the resin layers 13A and 
13B, the resin molding step commences filling the mold 
with sealing resin for forming the resin layer 13A. 
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Then, the resin layer 13A is formed on the substrate 
16. Next, the resin molding step fills the mold with 
sealing resin for forming the resin layer 13B. Hence, 
the resin layer 13B is formed on the resin layer 13A. 
Alternatively, a sealing resin is formed beforehand 
which has a stacked structure having the resin layers 
13A and 13B. Then, the above sealing resin is formed 
on the substrate 16 so that the resin layers 13 A and 
13B are provided by performing the resin sealing step 
only one time. 

For example, the resin layer 13B facing the 
outside of the device is made of hard resin, and the 
resin layer 13A located inside thereof is made of soft 
resin. In this arrangement, the substrate 16 can 
definitely be protected by the resin layer 13B formed 
of hard resin, while stress applied to the bumps 12 at 
the time of mounting the device can be absorbed by the 
resin layer 13 A formed of soft resin. Hence, the 
semiconductor device fabricated by the present 
embodiment method has improved reliability. 

A description will now be given of a ninth 
embodiment of the present invention. 

Fig. 29 is a diagram showing a method for 
fabricating a semiconductor device according to the 
ninth embodiment of the present invention. In Fig. 
29, parts that have the same structures as those of 
the first embodiment of the present invention are 
given the same reference numbers, and a description 
thereof will be omitted. 

The ninth embodiment of the present 
invention is characterized, as in the case of the 
eighth embodiment thereof, by using a plurality kinds 
of resin having different performances are used (two 
kinds of resin are used in the ninth embodiment ) . The 
eighth embodiment of the present invention has the 
stacked structure made up of the resin layers 13A and 
13B. In the ninth embodiment of the present 
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invention, the resin layer 13B is arranged in the 
outer periphery of the substrate 16, and the resin 
layer 13A is arranged in a portion surrounded by the 
resin layer 13B (see Fig, 29(C)). 

A description will be given of a method for 
forming the semiconductor device according to the 
ninth embodiment of the present invention. 

Fig. 29(A) shows a resin sealing step of the 
semiconductor device fabrication method according to 
the present embodiment of the invention. A mold 20G 
used in the present resin sealing step has a structure 
having upper and lower portions, which correspond to 
the lower and upper portions of the mold 20 used in 
the first embodiment of the present invention 
described with reference to Fig. 1. For the sake of 
convenience, parts of the mold 20G are assigned the 
same names and reference numerals as those of the mold 
20. Further, the present embodiment employs the 
reinforcement plate 50 as in the case of the 
aforementioned fifth embodiment of the present 
invention. 

The reinforcement plate 50 is attached to 
the first lower mold half body 23. A sealing resin 
35A for forming the resin layer 13A and a sealing 
resin 35B for forming the resin layer 13B are arranged 
to the lower surface (facing the substrate 16) of the 
reinforcement plate 50. The sealing resin 35B for 
forming the resin layer 13B is located in the outer 
periphery of the reinforcement plate 50. The sealing 
resin 35A for forming the resin layer 13A is located 
in the area surrounded by the sealing resin 35B. The 
substrate 16 to which the bumps 12 are formed is 
supported by the upper mold 21 through the film 30. 

The substrate 16 and the reinforcement 
member 50 to which the sealing resins 35A and 35B are 
attached are loaded onto the mold 20G. Then, the 
first lower mold half body 23 moves up towards the 
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upper mold 21. Hence, the sealing resins 35A and 35B 
are compression-molded so that the resin layers 13A 
and 13B are formed. As described before, since the 
sealing resin 35B is arranged in the outer periphery 
of the reinforcement plate 50 and the sealing resin 
35A is arranged in the area surrounded by the sealing 
resin 35B, the resin layer 13B is located in the outer 
periphery of the substrate 16, and the resin layer 13A 
is located in the area surrounded by the resin layer 
13A. 

When the above resin sealing step is 
completed, as shown in Fig, 29(B), the film 30 is 
removed by the protruding electrode exposing step, so 
that the semiconductor device 10C shown in Fig. 29(C) 
is defined. 

The resin layer 13B located in the outer 
periphery of the substrate 16 {semiconductor element) 
can be formed of hard resin, while the resin layer 13A 
surrounded by the resin layer 13B can be formed of 
soft resin. The outer periphery of the semiconductor 
device 10C fabricated by the above method is 
surrounded by the resin layer 13B formed of hard 
resin, and the substrate 16 is definitely protected by 
the reinforcement plate 50 and the resin layer 13B. 
Hence, the semiconductor device 10C has improved 
reliability. 

The resin layer 13A located further in than 
the resin layer 13B is formed of soft resin and is 
thus capable of absorbing stress applied to the bumps 
12 at the time of mounting the device on a mounting 
board. Hence, the stress applied to the bumps 12 can 
be relaxed, and the reliability of the semiconductor 
device 10C can be improved. 

A description will now be given of tenth and 
eleventh embodiments of the present invention. 

Fig. 30 is a diagram showing a method for 
fabricating a semiconductor device according to the 



- 94 - 



tenth embodiment of the present invention, and Fig. 31 
is a diagram showing a method for fabricating a 
semiconductor device according to the eleventh 
embodiment of the present invention. In Figs. 30 and 
31, parts that have the same structures as those of 
the first embodiment described with reference to Figs. 
1 through 9 and the ninth embodiment of the present 
invention described with reference to 29 are given the 
same reference numbers . 

The fabrication method according to the 
tenth embodiment shown in Fig. 30 is characterized by- 
arranging the sealing resin 35 to the reinforcement 
plate 50 in the resin sealing step as in the case of 
the aforementioned ninth embodiment of the present 
invention. The fabrication method according to the 
eleventh embodiment shown in Fig. 31 is characterized 
by providing a reinforcement plate 50A integrally with 
a frame part 54 and arranging the sealing resin 35 to 
the reinforcement plate 50A beforehand. 

By arranging the sealing resin 35 to the 
reinforcement plates 50 and 50A beforehand in the 
resin sealing step, the reinforcement plates 50 and 
50A can be used as a part of the mold 20G. More 
particularly, the reinforcement plates 50 and 50A can 
be used as a part of the first lower mold half body 
23. 

Hence, it is possible to reduce the area of 
the sealing resin 35 which directly contacts the first 
lower mold half body 23 (mold 20G) and to omit the 
step of removing unwanted resin attached to the mold 
employed in the prior art. Hence, the work of the 
resin sealing step can be simplified. 
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Particularly, the eleventh embodiment of the 
present invention provides the reinforcement plate 50A 
with the frame part 54. Hence, the portion of the 
reinforcement plate 50A which faces the substrate 16 
defines a recess portion 55, which can be used as a 
cavity. In the arrangement shown in Fig. 30 in which 
the reinforcement plate 50 of a flat-plate shape is 
used, the sealing resin 35 touches the second lower 
mold half body 24. Hence, unwanted resin located in 
the above touching portion cannot be removed. 

In contrast, the eleventh embodiment of the 
present invention shown in Fig. 31 can realize an 
arrangement in which the sealing resin 35 does not 
contact the mold 30G at all, so that unwanted resin 
attached to the mold 20G can easily be removed. 

In the above-mentioned tenth and eleventh 
embodiments of the present invention, when the 
reinforcement plates 50 and 50A are formed of a 
material having a good heat radiating performance, the 
semiconductor devices 10D and 10E will have an 
improved heat radiating performance. Fig. 30(B) shows 
the semiconductor device 10D fabricated by the 
fabrication method according to the tenth embodiment, 
and Fig. 31(B) shows the semiconductor device 10E 
fabricated by the fabrication method according to the 
eleventh embodiment of the present invention. 

A description will now be given of a twelfth 
embodiment of the present invention. 

Figs. 32 and 33 are diagrams showing a 
method for fabricating a semiconductor device 
according to the twelfth embodiment of the present 
invention. In Figs. 32 and 33, parts that have the 
same structures as those of the first embodiment 
described with reference to Figs. 1 through 9 are 
given the same reference numbers, and a description 
thereof will be omitted. 

The fabrication method of the present 
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embodiment is characterized by forming the resin layer 
13 (the first resin layer) on the front surface of the 
substrate 16 on which the bumps 12 are formed as in 
the case of each of the aforementioned embodiments, 
and then forming a second resin layer 17 on the back 
surface of the substrate 16. A detailed description 
will be given of a resin sealing step of the present 
invention by referring to Figs. 32 and 33. 

Fig. 32(A) and Fig. 32(B) show a step of 
compression- forming the first resin layer 13 on the 
front surface of the substrate 16 on which the bumps 
12 are formed. The process shown in Figs. 32(A) and 
32(B) is the same as that which has been described 
previously with reference to Figs. 1 through 4. 
Hence, a description of the step of forming the first 
resin layer 13 will be omitted here. 

After the first resin layer 13 is formed on 
the front surface (bump formation surface) of the 
substrate 16 through the process shown in Figs. 32(A) 
and 32(B), the substrate 16 is taken out of the mold 
20, and is turned upside down. Then, the substrate 16 
is loaded onto the mold 20 again. Hence, the 
substrate 16 is loaded onto the mold 20 so that the 
surface of the substrate 16 on which the bumps 12 are 
formed faces the first lower mold half body 23. Then, 
as shown in Fig. 33(D), a second sealing resin 36 is 
placed on the upper surface of the substrate 16 loaded 
onto the first lower mold half body 23. 

Subsequently, as shown in Fig. 33(E), the 
upper mold 21 and the second lower mold half body 24 
are moved down and thus the second sealing resin 36 is 
compression-molded. Hence, as shown in Fig. 33(F), 
the second resin layer 17 is formed on the back 
surface of the substrate 16. 

Fig. 33(G) shows a semiconductor device 10E 
fabricated by the method of the present embodiment. 
As shown in this figure, the semiconductor device 10E 
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has a structure in which the first resin layer 13 is 
compression-molded on the front surface of the 
substrate 16 on which the bumps 12 are formed and the 
second resin layer 17 is compression-molded on the 
back surface of the substrate 16* 

The semiconductor device 10 is well balanced 
because the first resin layer 13 is formed, by the 
resin sealing step, on the front surface of the 
substrate 16 on which the bumps 12 are formed, and 
thereafter the second resin layer 17 is formed so as 
to cover the back surface of the substrate 16. 

That is, the arrangement in which only the 
first resin layer 13 is provided to the front surface 
of the substrate 16 has a possibility that a 
difference in thermal expansion may occur between the 
front and back sides of the substrate 16 because the 
substrate 16 (semiconductor element) and the sealing 
resin have different thermal expansion ratios and a 
warp may occur in the substrate 16. 

In contrast, according to the twelfth 
embodiment of the present invention, the front and 
back surfaces of the substrate 16 are respectively 
covered by the resin layers 13 and 17 so that the 
states of the front and back surfaces of the substrate 
16 can be equalized and the semiconductor device 10E 
can be well balanced. Hence, it is possible to 
prevent occurrence of a warp in the semiconductor 
device 10E during the thermal process. 

It is also possible to select the first 
resin layer 13 formed on the front surface of the 
substrate 16 and the second resin layer 17 formed on 
the back surface thereof of resins having different 
natures. For example, the first resin layer 13 is 
formed of soft resin so that stress applied to the 
bumps 12 can be relaxed. 

When the second resin layer 17 provided on 
the back surface of the substrate 16 is formed of hard 
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resin, the substrate 16 can definitely be protected 
from external force. When the second resin layer 17 
is formed of resin having a good heat radiating 
performance, the semiconductor device 10E has an 
improved heat radiating performance. 

A description will be given of a thirteenth 
embodiment of the present invention. 

Fig. 34 is a diagram showing a method for 
fabricating a semiconductor device according to a 
thirteenth embodiment of the present invention. In 
Fig. 34, parts that are the same as those of the first 
embodiment described with reference to Figs. 1 through 
9 and the twelfth embodiment described with reference 
to Figs. 32 and 33 are given the same reference 
numbers, and a description thereof will be omitted. 

Even in the present embodiment fabrication 
method, the first resin layer 13 is formed on the 
front surface of the substrate 16 and the second resin 
layer 17 is formed on the back surface thereof. In 
the fabrication method of the twelfth embodiment 
described with reference to Figs. 32 and 33, the first 
resin layer 13 is formed by the process shown in Fig. 
32(A) through 32(C). Thereafter, the substrate 16 to 
which the first resin layer 13 is formed is taken out 
of the mold 20 and is turned upside down. Then, the 
process shown in Figs. 33(D) through 33(F) is carried 
out so that the second resin layer 17 is formed. 
Hence, the twelfth embodiment of the present invention 
is required to perform the compression molding step 
twice and does not have a good production efficiency. 

With the above in mind, the fabrication 
method according to the thirteenth embodiment of the 
present invention is characterized by simultaneously 
forming the first and second resin layers 13 and 17 by 
carrying out the compress molding step only one time. 
When the substrate 16 is loaded onto the mold 20 in 
the resin sealing step, as shown in Fig. 34(A), the 
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second sealing resin 36 is loaded onto the mold 20 
first, and the substrate 16 is placed on the first 
sealing resin 36 second. Thereafter, the first 
sealing resin 35 is placed on the substrate 16, 
During the above process, the second sealing resin 35 
contacts the back surface of the substrate 16, and the 
first sealing resin 35 is placed on the surface of the 
substrate 16 on which the bumps 12 are formed. 

Fig. 34(B) shows a state in which the 
compression molding is being performed. As shown in 
this figure, the substrate 16 is sandwiched between 
the first sealing resin 35 and the second sealing 
resin 36. Hence, the sealing resins 35 and 36 can be 
simultaneously compression-molded on the front and 
back surfaces of the substrate 16. Fig. 34(C) shows a 
state in which the first resin layer 13 is formed on 
the front surface of the substrate 16, and the second 
resin layer 17 is formed on the back surface thereof. 

Fig. 34(D) shows a semiconductor device 
fabricated by the production method according to the 
present embodiment, and has the same structure as that 
of the semiconductor device 10E fabricated by the 
twelfth embodiment (the semiconductor device 
fabricated by the method according to the thirteenth 
embodiment is also assigned the reference number 10E ) . 
As described above, it is not necessary to perform the 
work for turning the substrate 16 upside down as in 
the case of the fabrication method of the twelfth 
embodiment. The first resin layer 13 and the second 
resin layer 17 can totally be formed by performing the 
compression molding process only one time. Hence, the 
production efficiency of the semiconductor device 10E 
can be improved. 

A description will now be given of a method 
for fabricating a semiconductor device according to a 
fourteenth embodiment of the present invention. 

Fig. 35 is a diagram showing the method for 
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fabricating the semiconductor device according to the 
fourteenth embodiment* In Fig. 35, parts that have 
the same structures as those of the first embodiment 
described with reference to Figs, 1 through 9 are 
given the same reference numbers, and a description 
thereof will be omitted. 

In each of the aforementioned embodiments of 
the present invention, the protruding electrodes are 
spherical bumps. The fourteenth embodiment is 
characterized in that the protruding electrodes are 
straight bumps 18. The straight bumps are of a 
circular cylinder shape, and can be formed by a 
plating method. Since the straight bumps 18 have the 
circular cylinder shape, the area of tip ends thereof 
is wider than that of the spherical bumps 12. 

the resin sealing step and the protruding 
electrode exposing step for the straight bumps 18 can 
be performed in the same manner as those employed in 
the aforementioned embodiments of the present 
invention. Figs. 35(A) and 35(B) show a state in 
which the substrate 16 in which the straight bumps 18 
are formed is loaded onto the mold 20 (not shown 
therein) in the resin sealing step. Fig. 35B is an 
enlarged cross- sectional view of a portion of the 
illustration of Fig. 35(A). In the loaded state, a 
film 30A is loaded onto the ends of the straight bumps 
18. 

The film 30A has the same structure as that 
shown in Fig. 19 and is not liable to be elastically 
deformed. When the resin sealing step is carried out 
for the substrate 16 in the above state, the resin 
layer 13 is compression-molded between the film 30A 
and the front surface of the substrate 16. 

When the resin sealing step is completed, a 
process is carried out which removes the film 30A 
fixed to the resin layer 13 (indicated by a pear-skin 
illustration) therefrom, as shown in Fig. 35(C). As 
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shown by an enlarged illustration of Fig* 35(D), the 
straight bumps 18 are embedded in the resin layer 13 
except for the ends thereof. 

In the seventh embodiment described with 
reference to Figs. 19 through 21, the bumps 12 has a 
spherical shape, and thus only small areas of the 
bumps 12 are exposed from the resin layer 13 which 
totally seals the bumps 12. Hence, it is required to 
expose the ends of the bumps 12 from the resin layer 
13, as shown in Fig. 21. 

In contrast, the fourteenth embodiment of 
the present invention employs the straight bumps 18 of 
the circular cylinder shape, the ends of the bumps 18 
exposed from the resin layer 13 has a comparatively 
wide area. Hence, as shown in Fig. 35(D), a 
sufficient electrical contact can be made by merely 
removing the film 30A from the resin layer 13. Hence, 
the use of the straight bumps 18 can omit the step of 
exposing the bumps 12 from the resin layer 13 which is 
required when the spherical bumps 12 are employed. 
Thus, the step of fabricating the semiconductor device 
can be simplified. 

If it is required to provide further 
improved electrical contact performance, the step of 
exposing the ends of the straight bumps 18 from the 
resin layer 13. In the following description, the 
term "bumps 12" includes the bumps 12 having the 
spherical shape and the straight bumps 18. Further, 
if the bumps 12 having the spherical shape are 
specifically described, a term "spherical bumps 12" is 
used. Similarly, if the straight bumps 18 are 
specifically described, a term "straight bumps 18" is 
used. 

A description will be given of a fifteenth 
embodiment of the present invention. 

Fig. 36 is a diagram showing a method of 
fabricating a semiconductor device according to the 
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fifteenth embodiment of the present invention. In 
Fig. 36, parts that have the same structures as those 
of the first embodiment described with reference to 
Figs, 1 through 9 and the fourteenth embodiment 
described with reference to Fig. 35 are given the same 
reference numbers, and a description thereof will be 
omitted. 

The fabrication method according to the 
fifteenth embodiment is characterized by forming, 
after at least the ends of the bumps 12 (the straight 
bumps 18 are used in the present embodiment) are 
exposed from the resin layer 13 by the protruding 
electrode exposing step, other bumps 90 (hereinafter 
referred to as external connection bumps ) on the ends 
of the bumps 12. 

The external connection bumps 90 are formed 
by an external connection protruding electrode forming 
step, which may be a bump formation technique which is 
generally used in practice. Examples of such a 
technique are a transferring method, a plating method 
and a dimple plate method. After the protruding 
electrode exposing step is executed, the external 
connection protruding electrode forming step is 
carried out so that the external connection bumps 90 
are formed on the ends of the straight bumps 18. 

According to the present embodiment, the 
protruding electrode exposing step is carried out and 
then the external connection protruding electrode 
forming step is carried out so that the external 
connection bumps 90 are formed on the ends of the 
straight bumps 18 and the electrical connections 
between the semiconductor device and a mounting board 
can be made more definitely. 

More particularly, the bumps 12 are formed 
on the electrodes formed on the substrate 16 
( semiconductor element ) , and are required to have a 
small size. Hence, when the small-size bumps 12 are 
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used as external connection terminals for making 
electrical connections with the mounting board, there 
is a possibility that the electrical connections 
between the mounting board and the bumps 12 may not be 
made definitely. 

The external connection bumps 90 provided in 
the present embodiment are separated from the bumps 12 
formed on the substrate 16. Hence, it is possible to 
design the external connection bumps 90 separately 
from the substrate 16 and the bumps 12 (of course, the 
bumps 90 must be electrically connected to the bumps 
12) and is thus flexible to the structure of the 
mounting board. Hence, the external connection bumps 
90 provided to the ends of the bumps 12 makes it 
possible to improve the performance of mounting the 
semiconductor device on the mounting board. 

A description will be given of a sixteenth 
embodiment of the present invention. 

Fig. 37 is a diagram showing a method of 
fabricating a semiconductor device according to a 
sixteenth embodiment of the present invention. In 
Fig. 37, parts that have the same structures as those 
of the first embodiment described with reference to 
Figs. 1 through 9 and the fifteenth embodiment 
described with respect to Fig. 36 are given the same 
reference numbers, and a description thereof will be 
omitted. 

The present embodiment is characterized by 
bonding the bumps 12 and the external connection 
protruding electrodes by means of adhesive members 91 
(hereinafter, stress relaxation bonding members) in 
the external connection protruding electrode forming 
step. The present embodiment is also characterized by 
using pole electrodes 92 that serve as the external 
connection protruding electrodes. 

The stress relaxation bonding members 91 are 
solder which has a fusing point higher than the 
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temperature applied when the semiconductor device is 
mounted. The pole electrodes 92 may be wires of 
palladium. The bumps 12 and the pole electrodes 92 
are bonded together by the stress relaxation bonding 
members 91. The solder is a comparatively soft metal, 
and thus the stress relaxation bonding members 91 of 
solder are deformed in the bonded positions of the 
bumps 12 and the pole electrodes 92. Hence, stress 
exerted on the pole electrodes 92 can be absorbed. 

According to the sixth embodiment, the bumps 
12 and the pole electrodes 92 are bonded together by 
the stress relaxation bonding members 91 having the 
stress relaxing function. Hence, even if external 
force is exerted on the pole electrodes 92 and stress 
is caused, the stress is relaxed by the stress 
relaxation bonding members 91 and is prevented from 
being transferred to the bumps 12. Hence, it is 
possible to the substrate 16 (semiconductor element) 
from being damaged due to external stress and thus 
improve the reliability of the semiconductor device. 

Since the external connection protruding 
electrodes are formed by the pole electrodes 92, it is 
possible to make good electrical connections with 
external connection terminals (those provided on the 
mounting board or those of a test device ) , as compared 
with the spherical electrodes. The spherical 
electrodes have a comparatively narrow connection 
area, whereas the pole electrodes 92 have a 
comparatively wide connection area. 

It may be somewhat difficult to form the 
spherical electrodes and obtain an even height 
(diameter). In contrast, it is possible to easily 
form the wire- shaped pole electrodes 92 having an 
equal length, whereby there is no substantial 
difference in length among the pole electrodes 92. 
Further, the pole electrodes 92 can be elastically 
buckling-deformed, and inherently have the stress 



- 105 - 



relaxing function. Hence, it is possible to more 
effectively relax stress caused by external force. 

A description will be given of a seventeenth 
embodiment of the present invention. 

Fig, 38 is a diagram showing a method of 
fabricating a semiconductor device according to the 
seventeenth embodiment of the present invention. In 
Fig. 38, parts that have the same structures as those 
of the first embodiment described with reference to 
Figs. 1 through 9 are given the same reference numbers 
and a description thereof will be omitted. 

The film 30 is formed of an elastic 
substance in order to expose the bumps 12 from the 
resin layer 13 in the aforementioned first embodiment 
of the present invention. Further, the film 30 is 
provided to the bumps 12 so that the ends of the bumps 
12 fall in the film 30. Thus, when the film 30 is 
removed, the ends of the bumps 12 are exposed from the 
resin layer 13. However, the ends of the bumps 12 
protruding from the resin layer 13 thus formed may 
have a comparatively narrow area and may not make good 
electrical contacts to the mounting board. 

In the aforementioned seventh embodiment, 
the film 30A is formed of hard resin, and the ends of 
the bumps 12 are not naked from the resin layer 13 
when the film 30A is removed. The ends of the bumps 
12 are exposed by the laser projecting device or the 
like as shown in Fig. 21. However, the seventh 
embodiment requires a large-scale facility to expose 
the ends of the bumps 12. 

With the above in mind, as shown in Fig. 
38(A), the seventeenth embodiment is characterized by 
forming the film 30B of a hard substance in the resin 
sealing step and forming projections 19 on the film 
30B so that the projections 19 face the bumps 12. A 
description will be given of the resin sealing step 
using the film 30B provided with the projections 19. 
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In Fig. 38 , an illustration of the mold is omitted. 

Fig. 38(B) shows a state in which the 
substrate 16, the sealing resin 35 and the film 30B 
are loaded onto the mold. In this state, the 
projections 19 formed on the film 30B are positioned 
so as to face the bumps 12 formed on the substrate 16. 
The film 30B is formed of a hard resin substance, and 
the projections 19 are formed of a comparatively soft 
resin substance. That is, the present embodiment, the 
film 30B and the projections 19 are made of different 
substances (however, the films 30B and the projections 
19 may be integrally formed of an identical 
substance ) . 

Fig. 38(C) shows a state in which the 
sealing resin 35 is subjected to a compression molding 
process. In the compression molding process, the 
projections 19 formed on the film 30B are pressed by 
the bumps 12. Hence, the sealing resin 35 do not 
adhere to the bumps 12, in areas in which the 
projections 19 are pressed by the bumps 12. IN 
addition, the projections 19 are formed of soft resin, 
and the contact areas between the bumps 12 and the 
projections 19 can be increased because the 
projections 19 are elastically deformable. 

Fig. 38(D) shows a protruding electrode 
exposing step in which the film 30B is removed from 
the substrate 16. As has been described previously, 
the sealing resin 35 do not adhere to the bumps 12 in 
the areas in which the bumps 12 are pressed by the 
projections 19. In the state in which the film 30B 
has been removed, the above areas are exposed from the 
resin layer 13. In addition, the areas in which the 
bumps 12 are exposed from the resin layer 13 are wider 
than corresponding those obtained by the method of the 
first embodiment of the present invention. 

Hence, according to the seventeenth 
embodiment of the present invention, it is possible to 
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definitely expose the bumps 12 from the resin layer 13 
without a large scale facility. Further, the areas of 
the bumps 12 exposed from the resin layer 13 are 
comparatively wide. Hence, as shown in Fig. 38(E), 
even when the external connection bumps 90 are 
provided to the ends of the bumps 12, the bumps 12 and 
the external connection bumps 90 can definitely be 
bonded together. 

A description will be given of an eighteenth 
embodiment of the present invention. 

Figs. 39 and 40 are diagrams showing a 
method for fabricating a semiconductor device 
according to the eighteenth embodiment of the present 
invention. In Figs. 39 and 40, parts that have the 
same structures as those of the first embodiment 
described with reference to Figs. 1 through 9 are 
given the same reference numbers and a description 
thereof will be omitted. 

The present embodiment is characterized by a 
method for forming a bump 12A on the substrate 16 and 
a structure thereof. The bump 12A is formed on a 
connection electrode 98 provided on the surface of the 
substrate 16. The step of forming the bump 12A 
commences forming a core portion 99 (indicated by a 
pear- skin illustration) on the upper portion of the 
connection electrode 98. The core portion 99 is 
formed of resin having elasticity (for example, 
polyimide ) . 

The core portion 99 can be formed on the 
connection electrode 98 by the following method. 
First, resin (photosensitive polyimide) for forming 
the core portion 99 is spin-coated on the entire 
surface of the substrate 16 to have a given thickness. 
Subsequently, the portion of the resin 98 other than 
the connection electrode 98 is removed by 
photolithography . 

Then, an electrically conductive film 100 is 
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formed so as to cover the entire surface of the core 
portion 99. The electrically conductive film 100 is 
formed by a thin-film forming technique such as a 
plating method or sputtering method. The side 
portions of the film 100 are connected to the 
connection electrode 98. The electrically conductive 
film 100 is formed of a metal which has an elasticity 
and a low electrical resistance. By the above method, 
the bump 12A is formed. In Fig. 39, a reference 
number 102 indicates an insulating film. 

It can be seen from the above description 
that the bump 12A includes the core portion 99 and the 
electrically conductive film 100 formed on the surface 
of the core portion 99. As described above, the core 
portion 99 has an elasticity and the electrically 
conductive film 100 is also formed by a substance 
having en elasticity. Hence, even if external force 
is exerted on the bump 12 A at the time of mounting, 
resultant stress can be absorbed due to elastic 
deformations of the core portion 99 and the 
electrically conductive film 100. Hence, it is 
possible to prevent stress from being applied to the 
substrate 16, which can thus be suppressed from being 
damaged . 

Now, a description will be given of the 
height of the bump 12A with respect to the resin layer 
13. Fig. 39(A) shows an arrangement in which the ends 
of the bump 12A protrudes from the resin layer 13. 
The bump 12A has a comparatively wide exposed area. 
Hence, when the external connection bump 90 is 
provided, the bump 21A and the bump 90 can definitely 
be bonded together through a wide interface area. 

Fig. 39(B) shows an arrangement in which the 
end of the bump 12A is flush with the surface of the 
resin layer 13. This arrangement provides a 
semiconductor device of an LCC ( Leadless Chip Carrier) 
structure, and contributes to increasing the mounting 
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density. 

Fig. 39(C) shows an arrangement in which the 
end of the bump 12A is located at a lower level than 
that of the surface of the resin layer 13. Hence, a 
recess portion 101 is formed in the resin layer 13 
through which the bump 12A is exposed. if the 
external connection bump 90 is applied to the present 
arrangement, the recess portion 101 functions to 
position the external connection bump 90. Hence, as 
compared with the arrangement shown in Fig. 39(A), the 
bump 12A and the external connection bump 90 can be 
positioned easily . 

In the present eighteenth embodiment, as 
shown in Fig. 40, electrode pads 97 provided on the 
substrate 16 (semiconductor element) are spaced apart 
from connection electrodes 98 in which the bumps 12A 
are formed. The electrode pads 97 and the connection 
electrodes 98 are connected together through lead 
lines 96. 

In the arrangement shown in Fig. 39 in which 
the external connection bump 90 is provided to the end 
of the bump 12A, the bump 90 is made greater than the 
bump 12A in order to improve the mounting performance. 
Hence, if the adjacent bumps 12 are arranged at a 
small pitch, the adjacent external connection bumps 90 
may contact each other. 

With the above in mind, in the arrangement 
shown in Fig. 90, the electrode pads 97 and the 
connection electrodes 98 are connected together by 
means of the lead lines 96, so that the connection 
electrodes 98 in which the bumps 12A are formed are 
arranged at an increased pitch. Hence, it is possible 
to avoid occurrence of an interference between the 
adjacent external connection bumps 90. 

A description will be given of a nineteenth 
embodiment of the present invention. 

Fig. 41 is a diagram showing a method for 
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producing a semiconductor device according to the 
nineteenth embodiment of the present invention. In 
Fig. 41, parts that have the same structures as those 
of the first embodiment described with reference to 
Figs. 1 through 9 are given the same reference 
numbers, and a description thereof will be omitted. 

In the present fabrication method, as shown 
in Fig. 41(A), a cut position groove 105 having a 
relatively wide width is formed, before the resin 
sealing step, in a position (indicated by a broken 
line X; the position is hereinafter referred to as cut 
position) in which the substrate 16 is cut by a 
separating step carried out. The width of the cut 
position groove 105 is at least greater than the width 
of a dicer 29, which will be described later. 

In the resin sealing step of forming the 
resin layer 13 subsequent to the step of forming the 
groove 105, the cut position groove 105 is filled with 
the sealing resin 35, so that a cut position resin 
layer 106 is formed. In the separating step carried 
out after the resin sealing step, as shown in Fig. 
41(B), the substrate 16 is cut, by the dicer 29, in 
the cut position X within the cut position groove 105 
full of the cut position resin layer 106. Hence, the 
substrate 16 is cut as shown in Fig. 41(C). 

According to the above mentioned fabrication 
method, it is possible to prevent occurrence of a 
crack in the substrate 16 and the resin layer 13 in 
the separating step. The reason for the above will be 
described below. 

An arrangement will now be assumed in which 
the cut position groove 105 is not formed. The 
separating step cuts the substrate 16 having the 
surface on which the resin layer 13 that is a 
relatively thin film is provided. The cutting process 
using the dicer 29, a large magnitude of stress is 
applied to the substrate 16. Hence, the thin resin 
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layer 13 may be flaked off from the substrate 16 or 
crack may occur in the resin layer 13 and the 
substrate 16 . 

In contrast, according to the nineteenth 
embodiment of the present invention, the cut position 
groove 105 which is relatively wide is formed in the 
cut position X. Hence, the separating step is carried 
out within the cut position groove 105 in which the 
cut position resin layer 106 is formed. The cut 
position resin layer 106 is thicker than the resin 
layer 13 formed on the other portion, and a greater 
mechanical strength. Further, the cut position resin 
layer 106 is more flexible than the substrate 16, and 
functions to absorb the stress. 

Hence, the stress caused in the cutting 
process is absorbed and weakened by the cut position 
resin layer 106, and is then applied to the substrate 
16. Hence, it is possible to prevent occurrence of a 
crack in the resin layer 13 and the substrate 16 and 
improve the yield. 

As shown in Fig. 41(C), exposed portions of 
the cut position resin layer 106 are provided on the 
side surfaces of the substrate 16 after the separating 
step is completed. Hence, the side portions of the 
substrate 16 are protected by the cut position resin 
layer 106, so that the substrate 16 can be suppressed 
from being affected by the external environments. 

Further, a handling apparatus used to 
transport the semiconductor device can be designed to 
grip the exposed portions of the cut position resin 
layer 106. Hence, it is possible to prevent the 
substrate 16 from being damaged by the handling 
apparatus . 

A description will now be given of a 
twentieth embodiment of the present invention. 

Fig. 42 is a diagram showing a method for 
fabricating a semiconductor device according to the 
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twentieth embodiment of the present invention. In 
Fig. 42 , parts that have the same structures as those 
of the first embodiment described with reference to 
Figs. 1 through 9 and the nineteenth embodiment 
described with reference to Fig. 41 are given the same 
reference numbers, and a description thereof will be 
omitted. 

In the aforementioned nineteenth embodiment , 
the cut position groove 105 is formed in the cut 
position X. In contrast, the twentieth embodiment is 
characterized, as shown in fig. 42(A), that a pair of 
stress relaxing grooves 110a and 110b are provided so 
that sandwich the cut position X. Hence, the 
separating step, the substrate 16 is cut in the 
position between the pair of stress relaxing grooves 

110a and 110b. 

Further, as shown in Fig. 42(B), 111a and 
lib are formed in the stress relaxing grooves 110a and 
110b in the resin sealing step. The stress relaxing 
resin layers 111a and 111b are thicker than the resin 
layer 13 formed on the other portions and have an 
enhanced mechanical strength. Further, the stress 
relaxing resin layers Ilia and 111b are more flexible 
than the substrate 16 and thus function to absorb 
stress generated. 

When the substrate 16 is cut in the position 
between the stress relaxing grooves 110a and 110b, a 
large magnitude of stress is applied to the above 
position (hereinafter, the portion is referred to as a 
substrate cutting portion 16a). Hence, a crack may be 
generated in the substrate cutting portion 16a and the 
resin layer 13 provided thereon. However, no 
important structural elements such as the bump 12 and 
an electronic circuit are provided in the substrate 
cutting portion 16a. Hence, there is no problem even 
if a crack occurs . 

The stress generated when the substrate 
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cutting portion 16a is cut is transferred towards the 
sides of the substrate 16. However, the stress 
relaxing grooves 110a and lib full of the stress 
relaxing layers 111a and 111b are formed on the sides 
of the substrate cutting portions 16a. Hence, the 
above stress can be absorbed by the stress relaxing 
grooves 110a and 110b. 

Hence, the stress generated in the substrate 
cutting portions 16a do not affect portions (in which 
electronic circuits are formed) located beyond the 
stress relaxing grooves 110a and 110b. Thus, it is 
possible to prevent a crack from being generated in 
the areas in which the bumps 12 and electronic 
circuits are formed. Fig. 42(C) shows a state in 
which the separating step is completed. 

A description will be given of a twenty 
first embodiment of the present invention. 

Fig. 43 is a diagram of a method for 
fabricating a semiconductor device according to the 
twenty first embodiment. In Fig. 43, parts that have 
the same structures as those of the first embodiment 
described with reference to Figs. 1 through 9 and the 
nineteenth embodiment described with reference to Fig. 
41 are given the same reference numbers, and a 
description thereof will be omitted. 

In the fabrication method of the present 
embodiment, a first separating step is executed before 
the resin sealing step is executed. Thus, the 
substrate 16 is separated into semiconductor elements 
112. Each of the semiconductor elements 112 is 
equipped with bumps 12 and an electronic circuit (not 
shown ) . 

After the first separating step is 
completed, the resin sealing step is carried out. In 
this step, as shown in Fig. 43(A), the semiconductor 
elements 112 are arranged on a film member 113 serving 
as a base member. At this time, an adhesive is used 
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to mount the semiconductor elements 112 on the film 
member 113. As shown in Fig. 43(A), the semiconductor 
elements 112 are arranged so that a gap portion 114 is 
formed between the adjacent semiconductor elements 
112. 

Then, a resin compression-molding process is 
carried out so that the resin layer 13 is formed on 
the surface of each of the semiconductor elements 112, 
and a cut position resin layer 106 is formed in the 
gap portion 114. Subsequently, a protruding electrode 
exposing step is carried out which exposes at least 
the ends of the bumps 12 from the resin layer 13. 
Fig. 43(B) shows a state observed when the above 
process is completed. 

Then, a second separating step is carried 
out. In this step, a cutting operation is performed 
in the position between the adjacent semiconductor 
elements 112, that is, the position in which the cut 
position resin layer 106 is formed. Hence, the cut 
position resin layer 106 is cut along with the film 
member 113. hence, as shown in Fig. 43(C), the 
semiconductor elements 112 having the resin layer 13 
are separated from each other. Then, as shown in Fig. 
43(D), the separated film members 113 are removed. 

In the above-mentioned fabrication method, 
the semiconductor elements 112 are separated from each 
other by cutting the substrate 16 by the first 
separating step. Hence, it is possible to mount 
different types of semiconductor elements 112 on the 
film member 113 in the resin sealing step. 

Hence, it is possible to realize a 
combination of semiconductor elements 112 of different 
types and different performances on the single resin 
sealing layer 13. Hence, the degree of freedom in 
design of semiconductor devices can be improved. 
Further, the twenty first embodiment has the same 
effects as those of the nineteenth embodiment 
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described with reference to Fig. 41. 

A description will be given of a twenty 
second embodiment of the present invention. 

Fig. 44 is a diagram showing a method of 
fabricating a semiconductor device according to the 
twenty second embodiment. In Fig. 44 , parts that have 
the same structures as those of the twenty first 
embodiment described with reference to Fig. 43 are 
given the same reference numbers, and a description 
thereof will be omitted. 

The fabrication method of the present 
embodiment is generally the same as that of the twenty 
first embodiment described with reference to Fig. 43. 
In the twenty first embodiment, the film member 113 is 
used as the base member in the resin sealing step. In 
contrast, the twenty second embodiment uses a heat 
radiating plate 115 as the base member. 

Thus, the semiconductor elements 112 are 
mounted on the heat radiating plate 115 in the resin 
sealing step, and the heat radiating plate 115 is cut 
together with the cutting position resin layer 106 in 
the second separating step. In the twenty first 
embodiment, the film member 113 is removed after the 
second separating step is completed. In contrast, the 
present embodiment does not remove the heat radiating 
members 115 after the second separating step is 
completed. Hence, the heat radiating plates 115 
remain in the respective semiconductor devices, which 
have improved heat radiating performance. 

A description will be given of a twenty 
third embodiment of the present invention. 

Figs. 45 and 46 are diagrams showing a 
method for fabricating a semiconductor device 
according to a twenty third embodiment of the present 
invention. In Figs. 45 and 46, parts that have the 
same structures as those of the first embodiment 
described with reference to Figs. 1 through 9 are 
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given the same reference numbers and a description 
thereof will be omitted. 

The fabrication method of the present 
embodiment is characterized by forming, as shown in 
Fig- 46, positioning grooves 120 on the resin layer 
after the resin sealing step is executed but before 
the separating step is executed. 

The positioning grooves 120 formed on the 
resin layer 13 can be used as a reference for 
positioning a semiconductor device 10F to a tester. 
By forming the positioning grooves 120 before the 
separating step is executed, the positioning grooves 
120 can be totally and efficiently formed with respect 
to a plurality of semiconductor devices 10F. 

The positioning grooves 120 can be formed 
by, for example, performing half scribing to the resin 
layer 13 by using the dicer 29, as shown in Fig. 45. 
Hence, the positioning grooves 120 can be efficiently 
and precisely formed by the generally used scribing 
technique . 

A description will be given of a twenty 
fourth embodiment of the present invention. 

Fig. 47 is a diagram showing a method for 
fabricating a semiconductor device according to the 
twenty fourth embodiment. In Fig. 47, parts that have 
the same structures as those of the first embodiment 
are given the same reference numbers and a description 
thereof will be omitted. 

The present embodiment is characterized by 
forming, as shown in Fig. 47, positioning grooves 121 
on the back surface of the substrate 16 before the 
resin sealing step is completed but before the 
separating step is performed. Fig. 47(B) is an 
enlarged view of a part of the illustration of Fig. 
47(A) . 

The positioning grooves 121 can be used as a 
reference for positioning the semiconductor device as 



- 117 - 



in the case of the twenty third embodiment. 
Particularly, the positioning of the semiconductor 
device at the time of mounting is carried out so that 
the bumps 12 face the mounting board. Hence, the 
positioning grooves 120 formed on the resin layer 13 
cannot be visually recognized from the upper side. 

In contrast, the positioning grooves 121 
formed on the back surface of the substrate 16 can be 
visually recognized even at the time of mounting. 
Hence, the mounting process can be carried out 
precisely. The positioning grooves 121 can be formed 
by performing half scribing on the back surface of the 
substrate 16 by the dicer 29 as in the case of the 
twenty third embodiment. 

A description will be given of twenty fifth 
and twenty sixth embodiments of the present invention. 

Fig. 48 is a diagram showing a method for 
fabricating a semiconductor device according to the 
twenty fifth embodiment of the present invention, and 
Fig. 49 is a diagram showing a method for fabricating 
a semiconductor device according to the twenty sixth 
embodiment of the present invention. In Figs. 48 and 
49, parts that have the same structures as those of 
the first embodiment described with reference to Figs. 
1 through 9 are given the same reference numbers, and 
a description thereof will be omitted. 

The fabrication method of the twenty fifth 
embodiment is characterized by forming positioning 
grooves 121 as in the case of the twenty third and 
twenty fourth embodiments. Fig. 48(C) shows one 
positioning groove 1 22 formed on the resin layer 13. 

As shown in Fig. 48(A), the positioning 
grooves 122 are formed by using a film 30C having 
projections 31 located in positions in which the 
projections 31 do not interfere with the bumps 12. 
Fig. 48(B) shows a state in which the film 30C having 
the projections 31 faces the substrate 16 in the resin 
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sealing step. As shown, the projections 31 is located 
so as not to face the bumps 12. Hence, the 
positioning groove 122 is formed on the resin layer 13 
due to the projections 31 when the resin sealing step 
is completed . 

The fabrication method of the twenty sixth 
embodiment is characterized by forming a positioning 
protruding 123 in the resin layer 13. Fig. 49(C) 
shows the positioning protruding 123 formed in the 
resin layer 13. 

The positioning protruding 123 are formed by 
using the film 30C having recesses 32 located in the 
positions in which the recess positions 32 do not 
interfere with the bumps 12. Fig. 49(B) shows a state 
in which the film 30C having the recess 32 faces the 
substrate 16. As shown, the recess 32 is located so 
as not to face the bumps 12. Hence, the positioning 
protruding 123 is formed on the resin layer 13 due to 
the recess 32 when the resin sealing step is 
completed. 

The above-mentioned twenty fifth and twenty 
sixth embodiments respectively use the films 30C 
having the projections 31 and the recesses 32 located 
in the positions having no positional interferences 
with the bumps 12, so that the positioning grooves 122 
and the positioning protruding 123 serving as the 
references for positioning can be formed on the resin 
layer 13. Hence, when the semiconductor device is 
subjected to a test process or a mounting process, the 
semiconductor device can be positioned by referring to 
the positioning grooves 122 or the positioning 
protruding 123. Hence, the positioning work of the 
semiconductor device can be simplified. 

A description will be given of a twenty 
seventh embodiment of the present invention. 

Fig. 50 is a diagram showing a method for 
fabricating a semiconductor device according to the 
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twenty seventh embodiment. In Fig. 50, parts that 
have the same structures as those of the first 
embodiment described with reference to Figs. 1 through 
9 are given the same reference numbers, and a 
description thereof will be omitted. 

The fabrication method of the present 
embodiment is characterized by selecting some bumps 12 
among the bumps 12 as references for positioning 
(hereinafter such bumps are referred to as positioning 
bumps 12B) and by processing, after the resin sealing 
step is completed, the resin layer 13 in the positions 
in which the positioning bumps 12B are formed. Hence, 
the general bumps 12 can be discriminated over the 
positioning bumps 12B. The structure itself of the 
positioning bumps 12B is the same as that of the 
general bumps 12. 

Fig. 50(A) shows the substrate 16 observed 
after the resin sealing step and the protruding 
electrode exposing step are completed. In this state, 
the resin layer 13 has a uniform film thickness on the 
substrate 16. Hence, the positioning bumps 12B cannot 
be discriminated from the general bumps 12. 

With the above in mind, as shown in Fig. 
50(B), a step is performed which reduces the thickness 
of the resin layer 13 in the vicinity of the 
positioning bumps 12B. Hence, the positioning bumps 
12B can be discriminated from the general bumps 12. 
The resin layer 13 can be processed to define the 
positioning bumps 12B by, for example, laser beam 
projection, eximer laser, etching, mechanical 
polishing or blasting, these means being also used in 
the aforementioned protruding electrode exposing step. 
Hence, there is no need to greatly modify the 
fabrication facility for resin processing. 

A description will be given of a method of 
discriminating the positioning bumps 12B from the 
general bumps 12. Fig. 50(C) is an enlarged view of a 
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part of the positioning bump 12B, and Fig. 50(D) is a 
top view of the positioning bump 12B. Fig. 51(A) is 
an enlarged view of the general bump 12, and Fig. 
51(B) is a top view of the general bump 12. 

As described previously, the positioning 
bump 12B has the same structure as that of the general 
bump 12. Hence, it is impossible to discriminate the 
general bump 12 and the positioning bump 12B only by 
referring to their structures themselves. The bumps 
12 and 12B have a spherical shape or a rugby ball 
shape, and thus the diameters thereof viewed from the 
top are different from each other due to the depths in 
which the bumps 12 and 12B are embedded in the resin 
layer 13 . 

More particularly, the general bump 12 is 
deeply embedded in the resin layer 13, and thus a 
comparatively small diameter L2 of the exposed portion 
can be observed when viewing the general bump 12 from 
the top, as shown in Fig. 51(B). In contrast, the 
positioning bump 12B is greatly exposed from the resin 
layer 13 by the aforementioned resin process, and thus 
a comparatively large diameter LI of the exposed 
portion can be observed when viewing the positioning 
bump 12 from the top, as shown in Fig. 50(D) (LI > 
L2). 

Hence, it is possible to discriminate the 
general bump 12 and the positioning bump 12B from each 
other by measuring the diameters of the bumps 12 and 
12B observed when viewing these bumps from the top. 
Hence, it is possible to position the semiconductor 
device by referring to the positioning bumps 12B. 

A description will be given of a method for 
mounting the semiconductor device fabricated by any of 
the foregoing embodiments of the present invention. 

Fig. 52 shows a first embodiment of the 
mounting method. Fig. 52(A) shows a method for 
mounting the semiconductor device 10 fabricated by the 
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method according to the aforementioned first 
embodiment of the present invention, wherein the bumps 
12 are bonded to the mounting board 14 by using 
bonding members 125 such as solder paste. Fig. 52(B) 
shows a method for mounting a semiconductor device 10G 
fabricated by the method according to the 
aforementioned fourteenth embodiment, wherein the 
straight bumps 18 are bonded to the mounting board 14 
by using the bonding members 125 such as solder paste. 
Fig. 52(C) shows a method for mounting a semiconductor 
device 10H fabricated by the method according to the 
aforementioned fifteenth embodiment, in which the 
external connection terminals 90 provided to the ends 
of the bumps 12 are bonded to the mounting board 14. 

Fig. 53 shows a second embodiment of the 
mounting method. The mounting method shown in Fig. 53 
mounts the semiconductor device 10 on the mounting 
board 14 and arranges an under fill resinl26. 

Fig. 53(A) shows an arrangement in which the 
bumps 12 of the semiconductor device 10 are directly 
bonded to the mounting board 14 and then the under 
fill resin 126 is provided. Fig. 53(B) shows an 
arrangement in which the bumps 12 are bonded to the 
mounting board 14 through the bonding members 125, and 
then the under fill resins 126 are provided. 

As described above, the semiconductor 
devices 10, 10A - 10H have the arrangements in which 
the resin layers 13, 13A and 13B are formed on the 
substrates 16, which are definitely protected thereby. 

On the other hand, the portions of the bumps 
12, 18 and 90 bonded to the mounting board 14 are 
exposed and may be oxidized. Also, if there is a 
large difference in thermal expansion ration between 
the mounting board 14 and the substrate 16, a large 
magnitude of stress may be applied to the bonded 
portions of the bumps 12, 18 and 90 and the mounting 
board 14. With the above in mind, the under fill 
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resin 126 may be provided in order to prevent the 
bonded portions from being oxidized and relax the 
stress applied to the bonded portions. 

Fig. 54 shows a third embodiment of the 
mounting method (the semiconductor device 10H having 
the external connection bumps 90 is exemplarily 
illustrated). The present mounting method is 
characterized by arranging heat radiating fins 127 and 
128 to the semiconductor device 10H at the time of 
mounting. 

Fig. 54A shows an arrangement in which the 
heat radiating fin 12 is provided to a single 
semiconductor device 10H. Fig. 54B shows an 
arrangement in which the heat radiating fin 128 is 
arranged to a plurality of (two in the figure) 
semiconductor devices 10H. The semiconductor devices 
10H are fixed to the heat radiating fins 127 and 128 
and are then mounted on the mounting board 14. 
Alternatively, the semiconductor devices 10H are 
mounted on the mounting board 14, and then the heat 
radiating fins 127 and 128 are fixed to the 
semiconductor devices 10H. 

Fig. 55 shows a fourth embodiment of the 
mounting method. The present mounting method mounts a 
plurality of semiconductor devices 10 on the mounting 
board 14 by using interposer boards 130. The 
semiconductor devices 10 are bonded to the interposer 
boards 130 by the bumps 12, and the interposer boards 
130 are electrically connected together through 
substrate bonding bumps 129. Hence, connection 
electrodes 130a and 130b are formed on the upper and 
lower surfaces of each of the interposer boards 130, 
and are connected together by internal wiring lines 
130c. 

The present mounting method makes it 
possible to arrange a plurality of semiconductor 
devices 10 in a stacked formation and thus increase 
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the mounting density of semiconductor devices 10 per 
unit area on the mounting board 14. The arrangement 
of the present method is effective and efficient when 
the semiconductor devices 10 are memory devices. 

Fig. 56 shows a fifth embodiment of the 
mounting method, in which the semiconductor device 10A 
of the second embodiment described with reference to 
Fig. 26 is mounted on the interposer board 131, which 
is then mounted on the mounting board 14. The 
interposer board 131 used in the present embodiment is 
a multi layer wiring board. A plurality of upper 
electrodes which are to be connected to the 
semiconductor device 10A are provided on the upper 
surface of the interposer board 131. A plurality of 
mounting bumps 136 which are to be bonded to the 
mounting board 14 are provided on the lower surface of 
the interposer board 131. 

Fig. 57 shows a sixth embodiment of the 
mounting method, in which the semiconductor device 10A 
of the second embodiment is mounted on a first 
interposer board 131, which is mounted on a second 
interposer board 132 together with other electronic 
components 135. Then, the second interposer board 132 
is mounted on the mounting board 14. The second 
interposer board 132 is a multilayer wiring board. A 
plurality of upper electrodes which are to be 
connected to the first interposer board 131 and the 
electronic components 135 are provided on the upper 
surface of the second interposer board 132. A 
plurality of mounting bumps 137 which are to be bonded 
to the mounting board 14 are provided on the lower 
surface of the second interposer board 132. 

Fig. 58 shows a seventh embodiment of the 
mounting method. In the sixth embodiment of the 
mounting method shown in Fig. 57, the first interposer 
board 131 on which the semiconductor device 10A is 
mounted and the electronic components 135 are provided 
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on only the upper surface of the second interposer 
132, while the mounting bumps 137 are provided on the 
lower surface thereof. 

In contrast, in the seventh embodiment of 
the mounting method, a second interposer board 133 has 
upper and lower surfaces on both of which surfaces are 
provided the electronic components 135 and the first 
interposer boards 131 on which the semiconductor 
devices 10A are mounted. Electrical connections with 
the outside of the device are made by card edge 
connectors 138 provided on a side end of the second 
interposer board 133 (the left side end in Fig. 58). 

In the mounting methods described with 
reference to Figs. 55 through 58, the interposer 
boards 131 - 133 are interposed between the 
semiconductor device 10, 10A and the mounting board 14 
(or a connector to which the card edge connectors 
138). The interposer boards 131 - 133 are multilayer 
wiring boards, so that the wiring lines within the 
boards can be routed with ease and a high degree of 
freedom, and the matching between the bumps 12 of the 
semiconductor devices 10, 10A (the external connection 
bumps 90) and the mounting board 14 (or connector). 

A description will be given of a method for 
fabricating a semiconductor device according to a 
twenty eighth embodiment of the present invention, and 
a fourth embodiment of the semiconductor device. 

First, a description will be given, with 
reference to Fig. 63, of a semiconductor device 10 J 
according to the fourth embodiment of the present 
invention. In Fig. 63, parts that have the same 
structures as those of the semiconductor device 10 
according to the first embodiment described with 
reference to Fig. 9 are given the same reference 
numbers and a description thereof will be omitted. 
The semiconductor device 10J of the present embodiment 
is generally made up of the substrate 16 
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(semiconductor element), the resin layer 13 and 
external connection electrodes 140. The substrate 16 
functions as a semiconductor element and has a surface 
on which are provided electronic circuits and the 
external connection electrodes 140 which can be 
connected to external terminals. The resin layer 13 
is formed so as to cover the surface of the substrate 
16 so that the external connection electrodes 140 are 
sealed by the resin layer 13. 

The semiconductor device 10J of the present 
embodiment is characterized in that the external 
connection electrodes 140 are laterally exposed at the 
interface between the substrate 16 and the resin layer 
13. More particularly, the semiconductor device 10 J 
does not have any bumps, and electrical connections to 
a mounting board or the like can be made by the 
external connection electrodes 140 laterally exposed 
at the interface and used instead of the bumps. 

The semiconductor device 10 J can be mounted 
on the mounting board by the external connection 
electrodes 140 rather than the bumps. Hence, it is 
possible to simplify the structure and fabrication 
process of the semiconductor device 10J and to thus 
reduce the cost and fabrication efficiency. Further, 
since the external connection electrodes 140 are 
laterally exposed at the interface between the resin 
layer 13 and the substrate 16, the semiconductor 
device 10J can vertically be mounted on the mounting 
board 14, as will be described in detail later. 

A description will now be given of a method 
for fabricating a semiconductor device according to a 
twenty eighth embodiment of the present invention. 
The fabrication method of the twenty eighth embodiment 
fabricates the semiconductor device 10 J shown in Fig. 
63. 

The method for fabricating the semiconductor 
device 10J does not have the step of forming the 
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bumps, but executes the resin sealing step immediately 
after a semiconductor element forming step is 
performed. In the semiconductor element forming step, 
given electronic circuits are formed on the surface of 
the substrate 16, and the lead lines 96 and the 
connection electrodes 98 are formed thereon, as has 
been described with reference to Fig. 40. Further, in 
the present step, the external connection electrodes 
140 are formed on the connection electrodes 98. 

Fig. 59 shows the substrate in a state in 
which the semiconductor element forming step is 
completed. As shown in this figure, the external 
connection electrodes 140 are arranged along an edge 
of each of the rectangular areas (depicted by the 
solid lines), which correspond to respective 
semiconductor elements . 

After the substrate forming step is carried 
out, a resin sealing step is carried out, in which the 
substrate 16 is loaded onto the mold and the resin 13 
is compression-molded. The present resin sealing step 
is the same as that of the aforementioned first 
embodiment, and a description thereof will be omitted. 

When the resin sealing step is completed, 
the resin layer 13 is formed on the entire surface of 
the substrate 16. Hence, the lead lines 96 and the 
connection electrodes 98 are covered by the resin 
layer 13. After the resin sealing step, a separating 
step is immediately carried out rather than the 
protruding electrode exposing step because the bumps 
are not formed. 

The present embodiment is characterized by 
cutting, in the separating step, the substrate 16 in 
the position where the external connection electrodes 
140 are formed. In Fig. 59, the broken lines denote 
the cutting positions. The substrate 16 is cut in the 
cutting position together with the resin layer 13, 
parts of the external connection electrodes 140 are 
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cut, so that the semiconductor devices 10 J can be 
obtained in which the external connection electrodes 
140 are laterally exposed at the interface between the 
substrate 16 and the resin layer 13. 

As described above, the fabrication method 
of the present embodiment does not need the bump 
forming step and the protruding electrode exposing 
step, which are required in the aforementioned 
embodiments. Further, the external connection 
electrodes 140 can be exposed from the resin layer 13 
by merely cutting the substrate 16 in the cutting 
positions together with the resin layer 13. Hence, 
the semiconductor devices 10J can easily be 

fabricated. 

A description will now be given, with 
reference to Figs. 60 through 62, of a method for 
fabricating a semiconductor device according to a 
twenty ninth embodiment of the present invention. The 
present fabrication method is directed to fabricating 
-the semiconductor device 10 J shown in Fig. 63. In 
Figs. 60 through 62, parts that have the same 
structures as those shown in Fig. 59 are given the 
same reference numbers and a description thereof will 

be omitted. 

As described previously, the twenty eight 
embodiment fabrication method described with reference 
to Fig. 59 can fabricate the semiconductor device 10 J 
with ease. However, the separating step is required 
to cut the substrate 16 not only at the positions 
indicated by the broken lines shown in Fig. 59 but 
also at the positions indicated by the solid lines 
shown therein. Further, parts indicated by arrows W 
are unnecessary (and discarded). Hence, the twenty 
eighth embodiment method does not execute the cutting 
process efficiently in the separating step and does 
not substrate 16 efficiently. 

Fig. 60 shows the substrate 16 in a state in 
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which the semiconductor element forming step is 
completed. Fig. 60(A) shows the whole substrate 16, 
and Fig, 60(B) is an enlarged view of semiconductor 
elements 11a and lib among a plurality of 
semiconductor elements shown in Fig. 60(A). 

As shown in Fig. 60(B) 7 even in the present 
embodiment, the external connection electrodes 140 are 
arranged along an edge of each of the semiconductor 
elements 11a and lib. However, the present embodiment 
is characterized in that the external connection 
electrodes 140 are commonly owned by the adjacent 
semiconductor elements 11a and lib. 

After the above substrate forming step, a 
resin sealing step is carried out so that the resin 
layer 13 is formed on the surface of the substrate 16. 
Hence, the lead lines 96 and the connection electrodes 
98 formed in the substrate forming step are sealed. 

After the resin sealing step is completed, a 
separating step is performed so that the substrate 16 
is cut in the positions where the external connection 
electrodes 140 are formed. In Fig. 61(B), the 
position indicated by the broken line is a cutting 
position. 

The substrate 16 is cut in the cutting 
position so that the external connection electrodes 
are cut in the central positions thereof. Thus, as 
shown in Fig. 62, the semiconductor devices 10 J are 
formed in each of which devices the external 
connection electrodes 140 are laterally exposed at the 
interface between the substrate 16 and the resin layer 
13. 

As described above, the external connection 
electrodes 140 are commonly owned by the adjacent 
semiconductor elements 11a and lib. Hence, by forming 
the cutting process only one time, it is possible to 
expose the external connection electrodes 140 in each 
of the semiconductor elements 11a and lib. 
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Hence the efficiency in fabrication of the 
semiconductor devices 10 J can be improved. Further, 
the present fabrication method does not produce the 
unnecessary parts indicated by the arrows W shown in 
Fig. 59. Hence, the substrate 16 can efficiently be 
utilized, e 

A description will now be given of eighth 
through eleventh embodiments of the semiconductor 
device mounting method, which are directed to mounting 
the semiconductor device shown in Fig. 63 on the 
mounting board 14. 

Fig. 64 shows the eighth embodiment of the 
mounting method which mounts the semiconductor device 
10 J. The present mounting method is directed to 
mounting a single semiconductor device 10J on the 
mounting board 14. 

As has been described previously, the 
semiconductor device 10 J has the external connection 
electrodes 140, which are laterally exposed from the 
side portion thereof. Hence, the semiconductor device 
10J can be mounted so that a side surface 141 thereof 
from which the external connection electrodes 140 are 
exposed faces the mounting board 14. Thus, the 
semiconductor 10J can be mounted on the mounting board 
14 in an upright state. 

In the arrangement shown in Fig. 64(A), a 
paste member 142 is used to bond the external 
connection electrodes 140 and the mounting board 14, 
whereby the semiconductor device 10J vertically stands 
on the mounting board 14. In the arrangement shown in 
Fig. 64(B), external connection bumps 143 are provided 
to the external connection electrodes 140 beforehand, 
and are then bonded to the mounting board 14, so that 
the semiconductor device 10J vertically stands on the 
mounting board 14. 

The above vertical mounting of the 
semiconductor device 10J on the mounting board 14 
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requires a reduced area on the mounting board 14, as 
compared with a mounting arrangement in which the 
semiconductor 10 J is laid on the mounting board 14 , 
and thus improves the density of mounting the 
semiconductor devices 10 J. 

Figs. 65 and 66 show the ninth and tenth 
embodiments of the mounting method wherein a plurality 
of semiconductor devices 10J are mounted on the 
mounting board 14. 

The ninth embodiment shown in Fig. 65 is 
characterized in that a plurality of semiconductor 
devices 10 J are vertically arranged side by side, and 
adhesives 144 are used to bond the adjacent 
semiconductor devices 10 J together. The step of 
bonding the adjacent semiconductor devices 10 J by the 
adhesives 144 is carried out before the semiconductor 
devices 10 J are mounted on the mounting board 14. 
Alternatively, the bonding step may be carried out 
when the semiconductor devices 10J are bonded to the 
mounting board 14. 

The semiconductor devices 10J are bonded to 
the mounting board 14 by arranging the external 
connection bumps 143 to the external connection 
electrodes 140 beforehand and bonding the external 
connection bumps 143 to the mounting board 14, as in 
the case of Fig. 64(B). Alternatively, the adhesives 
142 shown in Fig. 64(A) can be used to bond the 
semiconductor devices 10 J and the mounting board 14. 

The tenth embodiment shown in Fig. 66 is 
characterized in that a plurality of semiconductor 
devices 10J are vertically arranged side by side and a 
supporting member 145 is used to support the 
semiconductor devices 10 J in the vertically standing 
state. The semiconductor devices 10 J are bonded to 
the mounting board 14 by using the external connection 
bumps 143 as in the case of the ninth embodiment 
mounting method. 
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The supporting member 145 is formed of a 
metal having a good heat radiating performance, and 
has partition walls 146 by which the adjacent 
semiconductor devices 10 J are separated from each 
other. Each of the semiconductor devices 10 J is 
bonded to a pair of partition walls 146 by an 
adhesive, whereby the semiconductor devices 10 J are 
fixed to the supporting member 145. 

The means for fixing the semiconductor 
devices 10J to the supporting member 145 is not 
limited to an adhesive but includes means for holding 
each of the semiconductor devices 10J by a respective 
pair of partition walls 146* 

According to the ninth and tenth embodiments 
of the method for fabricating the semiconductor device 
10J, it is possible to handle a plurality of 
semiconductor devices 10 J as a unit. Hence, it is 
possible to mount a number of semiconductor devices 
10J on the mounting board 14 on the unit basis and to 
thus improve the efficiency in mounting the 
semiconductor devices 10 J. 

Fig. 67 shows the eleventh embodiment of the 
method for mounting semiconductor devices 10 J . The 
present method is characterized by mounting a 
plurality of (four in the illustrated structure) 
semiconductor devices 10J on the mounting board 14 
through an interposer board 147. 

In the present embodiment, a plurality of 
semiconductor devices 10J to which the ninth 
embodiment mounting method described with reference to 
Fig. 65 is applied are mounted on the interposer board 
147. Then, the interposer board 147 is mounted on the 
mounting board 14. The interposer board 147 used in 
the present embodiment is a multilayer wiring board, 
which has an upper surface on which upper electrodes 
148 are formed to which the semiconductor devices 10J 
are connected. Also, the interposer board 147 has a 
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lower surface on which lower electrodes 149 are 
arranged. The mounting bumps 136 for bonding the 
interposer board 147 to the mounting board 14 are 
provided to the lower electrodes 149, The upper 
electrodes 148 and the lower electrodes 149 are 
connected by internal wiring lines 150, 

According to the present embodiment mounting 
method, the interposer board 147 is provided between 
the semiconductor devices 10J and the mounting board 
14, so that the semiconductor devices 10 J can be 
mounted on the mounting board 14 with an increased 
degree of freedom. 

A description will be given of a 
semiconductor device 160 having a structure different 
from those of the foregoing semiconductor devices 10, 
10A - 10 J and a method for fabricating the device 160. 
Figs. 68 and 69 are diagrams showing the method for 
fabricating the semiconductor device 160, and Fig. 70 
is a diagram of the structure of the semiconductor 
device 160. 

As shown in Fig. 70 , the semiconductor 
device 160 is generally made up of a plurality of 
semiconductor elements 161, an interposer board 162, 
external connection bumps 163 and a resin layer 164. 

The semiconductor elements 161 are mounted 
on the upper surface of the interposer board 162 
together with electronic components 165. A plurality 
of upper electrodes 166 are formed on the upper 
surface of the interposer board 162, and are 
electrically connected to the semiconductor elements 
161 by wires 168. 

A plurality of lower electrodes 167 are 
formed on the lower surface of the interposer board 
162, and external connection bumps 163 are connected 
to the lower electrodes 167. A plurality of through 
holes 169 are formed in the interposer board 162, and 
are used to make electrical connections between the 
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upper electrodes 166 and the lower electrodes 167. 
Hence, the semiconductor elements 161 and the external 
connection bumps 163 are electrically connected 
together. A resin layer 164 is formed by the 
compression molding technique so as to cover the upper 
surface of the interposer board 612. 

It is possible to form the resin layer 164 
by the compression molding technique even on the 
semiconductor device 160 which employs the wires 168 
for making the electrical connections between the 
semiconductor elements 161 and an external part 
(interposer board 162). 

The method for fabricating the above 
semiconductor device 160 commences mounting the 
semiconductor elements 161 on the upper surface of 
the interposer board 162 by an adhesive. The 
electronic components 165 may be simultaneously 
mounted, if necessary. Then, a wire bonding step is 
carried out so that the wires 168 are provided between 
the upper electrodes 166 formed on the upper surface 
of the interposer board 162 and pads provided on the 
upper portions of the semiconductor elements 161. 
Thereafter, the external connection bumps 163 are 
provided to the lower electrodes 167 formed on the 
lower surface of the interposer board 162 by, for 
example, a transfer method. 

After the semiconductor elements 161, the 
external connection bumps 163 and the wires 168 are 
provided to the interposer board 162, the board 162 is 
loaded onto a mold for resin sealing, and the resin 
layer 164 is formed on the surface of the interposer 
board 162 by the compression molding method. Fig. 69 
shows the interposer board 162 on which the resin 
layer 164 is formed. Subsequently, the interposer 
board 162 is cut at given cutting positions indicated 
by the broken lines in Fig. 69, so that the 
semiconductor device 160 shown in Fig. 70 can be 
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Figs. 71 through 75 are diagrams showing 
semiconductor devices 170 and 170 A having structures 
different from those of the aforementioned 
semiconductor devices 10, 10A - 10 J, and their 
fabrication methods. Fig. 71 is a diagram showing a 
structure of the semiconductor device 170, and Figs. 
72 and 73 are diagrams showing a method for 
fabricating the semiconductor device 170. Fig. 74 is 
a diagram showing a structure of the semiconductor 
device 170A, and Fig. 75 is a diagram showing a method 
for fabricating the semiconductor device 170A. 

The semiconductor device 170 has an 
extremely simple structure, which is generally made up 
of semiconductor elements 171, a resin package 172, 
and metallic films 173. A plurality of electrode pads 
174 are formed on the upper surfaces of the 
semiconductor elements 171. The resin package 172 is 
formed by compression -molding epoxy resin. The resin 
package 172 has a mounting surface 175 on which resin 
projections 177 are integrally formed. 

The metallic films 173 are formed so as to 
cover the resin projections 177 formed in the resin 
package 172. Wires 178 are provided between the 
metallic films 173 and the electrode pads 174, whereby 
the metallic films 173 and the semiconductor elements 
171 are electrically connected together. 

The semiconductor device 170 thus configured 
does not need inner leads and outer leads such as 
conventional SSOP, and does not need areas for leading 
from the inner leads to the outer leads and areas for 
the outer leads themselves. Thus, the semiconductor 
device 170 can be down sized. 

Further, there is no need to provide a mount 
board necessary to form solder balls such as BGA, so 
that the cost of fabricating the semiconductor device 
170 can be reduced. The resin projections 177 and the 
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metallic films 173 cooperate with each other and 
function as the solder bumps of the BGA type 
semiconductor device. Hence, the mounting performance 
can be improved. 

The method for fabricating the semiconductor 
device 170 will be described with reference to Figs. 
72 and 73. Lead frame 180 shown in Fig. 72 is 
prepared. The lead frame 180 is made of, for example, 
copper (Cu). A plurality of recess portions 181 
having a counterpart shape of the resin projections 
177, are formed in the positions corresponding to those 
of the resin projections 177, The metallic films 173 
are formed on the surfaces of the recess portions 181. 

First, the semiconductor elements 171 are 
mounted on the lead frame 180. Next, the lead frame 
180 are loaded to a wire bonding apparatus, which 
arranges the wires 178 between the electrode pads 174 
of the semiconductor elements 171 and the metallic 
films 173 formed on the lead frame 180. Hence, the 
semiconductor elements 171 and the metallic films 173 
are electrically connected. Fig. 72 shows the 
arrangement observed after the above steps are 
completed. 

After the wires 178 are arranged, the resin 
package 172 is formed on the lead frame 180 so as to 
seal the semiconductor elements 171. In the present 
embodiment, the resin package 172 is formed by the 
compression-molding. Fig. 73 shows the lead frame 180 
on which the resin package 172 is formed. 

After the resin package 172 is formed, the 
arrangement is cut at the position indicated by the 
broken lines shown in Fig. 73, and then a removing 
step is carried out in which the resin package 172 is 
removed from the lead frame 180. Thus, the 
semiconductor device 170 can be obtained. In the 
removing step, the lead frame 180 is placed in an 
etchant and is thus dissolved. The etchant used in 
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the removing step is required to dissolve the lead 
frame 180 only and not to dissolve the metallic films 
173. 

Since the lead frame 180 is totally 
dissolved , the resin package 172 is separated from the 
lead frame 180. The metallic films 173 are disposed 
to the resin projections 177, and thus the 
semiconductor device 170 shown in Fig. 71 can be 
obtained. Hence, the above method makes it possible 
to definitely remove the lead frame 180 from the resin 
package 172 with ease and to improve the yield. 

The semiconductor device 170A shown in Fig. 
74 has an arrangement in which the semiconductor 
elements 171 are arranged in the single resin package 
172. Hence, the semiconductor device 170A can be made 
to have multiple functions. The method for 
fabricating the semiconductor device 170A is almost 
the same as that which has been described with 
reference to Figs. 72 and 73, while there is an only 
minor difference such that the cutting positions 
indicated in Fig. 75(B) are different from those in 
the previously described method. Hence, a detailed 
description of the method for fabricating the 
semiconductor device 170A will be omitted. 

Figs. 78 through 80 show a method for 
fabricating a semiconductor device according to a 
thirtieth embodiment of the present invention. First, 
a semiconductor device 210 fabricated by the thirtieth 
embodiment will be described by referring to Fig. 78. 
In the following description, semiconductor devices 
having a T-BGA (Tape-Ball Grid Array) structure will 
exemplarily be described- However, the present 
invention can be applied to semiconductor devices of 
other BGA structures. 

The semiconductor device 210 is generally 
made up of a semiconductor element 211, a wiring board 
212, a frame 213, protruding electrodes 214 and a 
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sealing resin 215* 

The semiconductor element 211 is a so-called 
bare chip, and a plurality of bumps 216 are provided 
on the lower surface thereof. The semiconductor 
element 211 is electrically or mechanically connected 
to the wiring board 212 by flip-chip bonding. 

The wiring board 212 is made up of a base 
film 217 (a flexible base member), leads 218 and an 
insulating film 219 (solder resist). The base film 

217 is a 

The base film 217 is thicker than the leads 218 
and the insulating film 219, and has a comparativeln 
insulating film having a flexibility such as 
polyimide. The leads 218 have a given pattern which 
is formed on the base film 217 and is made of an 
electrically conductive film such as a copper foil. 

The base film 217 is thicker than the leads 

218 and the insulating film 219, and has a 
comparatively strong mechanical strength. Hence, the 
leads 218 and the insulating film 219 are supported by 
the base film 217. As described above, the base film 
217 has flexibility, and the leads 218 and the 
insulating member 219 are comparatively thin. Hence, 
the wiring board 212 can be bent. Further, an 
attachment hole 217a for attaching the semiconductor 
element 211 is formed in the approximately central 
position of the base film 217. 

A plurality of leads 218 are provided in 
correspondence with the number of bump electrodes 216 
of the semiconductor element 211. Inner lead portions 
220 and outer lead portions 221 are integrally formed. 
The inner lead portions 220 are inner portions of the 
leads 218, and are bonded to the bump electrodes 216 
of the semiconductor element 211. The outer lead 
portions 221 are located further out than the inner 
lead portions 220, and the protruding electrodes 214 
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are connected thereto. 

The insulating film 219 is an insulating 
resin film such as polyimide, and connection holes 
219a are formed therein in positions corresponding to 
the positions of the protruding electrodes 214. The 
leads 218 and the protruding electrodes 214 are 
electrically connected through the connection holes 
219a. The insulating film 219 protrudes from the 
leads 218. 

The frame 213 is formed of a metallic 
substance such as copper or aluminum. In the central 
portion of the frame 213, a cavity 223 is formed so as 
to face the attachment hole 217a formed in the base 
film 217. In the present embodiment , the cavity 223 
penetrates the frame 213 and connects the upper and 
lower surfaces thereof. The frame 213 has a 
rectangular shape when viewing it from the top. 
Hence, the cavity 223 forms the frame 213 into a 
rectangular frame shape. 

The aforementioned wiring board 212 having 
flexibility is bonded to and fixed to the lower 
surface of the frame 213 by an adhesive 222. In the 
state in which the wiring board 212 is arranged to the 
frame 213, the inner lead portions 220 of the leads 
218 extend into the cavity 223. The semiconductor 
element 211 is bonded, in flip-chip bonding formation, 
to the inner lead portions 220 extending into the 
cavity 223. Hence, the semiconductor element 211 is 
located within the cavity 223. 

The outer lead portions 221 of the leads 218 
are disposed so as to be located at the lower surface 
side of the frame 213. The protruding electrodes 214 
are arranged to the outer lead portions 221. In the 
present embodiment, the protruding electrodes 214 are 
formed of solder bumps, and are bonded to the outer 
lead portions 221 via the connection holes 219a formed 
in the insulating film 219 by using solder balls. 
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The outer lead portions 221 to which the 
protruding electrodes 214 are arranged are located at 
the lower surface side of the frame 213. Although the 
wiring board 212 is flexible, the outer lead portions 
221 are suppressed from being flexibly deformed by the 
frame 213. Hence, even if the flexible wiring board 
212 is used, the protruding electrodes 214 can 
precisely be located in positions, and the mounting 
performance can be improved. 

The sealing resin 215 is disposed within the 
cavity 223 onto which the semiconductor element 211 is 
loaded. The sealing resin 215 is formed by the 
compression-molding method. By arranging the sealing 
resin 215 in the cavity 223, the semiconductor element 
211, the bump electrodes 216 and the inner lead 
portions 220 of the leads 218 are sealed by resin, so 
that the semiconductor element 211 and the inner lead 
portions 220 of the leads 218 can definitely be 
protected. 

A description will be given, with reference 
to Fig. 79, of a method (fabrication method according 
to the thirtieth embodiment) of fabricating the 
semiconductor device 210 having the above-mentioned 
structure . 

The semiconductor device 210 is generally 
made up of a semiconductor element forming step of 
forming the semiconductor element 211, a wiring board 
forming step of forming the wiring board 212, a 
protruding electrode forming step of forming the 
protruding electrodes 214, an element mounting step of 
mounting the semiconductor element 211 on the wiring 
board 212, a resin sealing step of sealing the 
semiconductor element 211 and other components by the 
sealing resin 215, and a test step of testing the 
semiconductor device 210 from various viewpoints. 

Among the above steps, the semiconductor 
element forming step, the wiring board forming step, 
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•the protruding electrode forming step, the element 
mounting step and the testing step can be executed by 
using the known techniques. The present method has a 
unique feature in the resin sealing step, which will 
mainly be described below. 

Fig. 79 shows the resin sealing step used in 
the thirtieth embodiment. 

As shown in Fig. 79, the resin sealing step 
commences loading, onto a mold 224 for fabricating 
semiconductor devices (hereinafter simply referred to 
as mold), the wiring board 212 on which the 
semiconductor element 211 is mounted through the 
semiconductor element forming step, the wiring board 
forming step and the element mounting step. 

The structure of the mold 224 will be 
described. The mold 224 is generally made up of an 
upper mold 225 and a lower mold 226, which are 
respectively equipped with heaters that are not shown. 
The heaters heat and melt sealing resin before molding 
(the sealing resin before molding is specifically 
indicated by a reference number 227). 

The upper mold 225 is elevated in directions 
Zl and Z2 indicated by an arrow by means of an 
elevating apparatus, which is not shown. The lower 
surface of the upper mold 225 is a cavity surface 
225a, which is flat. The upper mold 225 has a very 
simple shape, which can foe produced at a less- 
expensive cost . 

The lower mold 226 is made up of a first 
lower mold half body 228 and a second lower mold half 
body 229. The first lower mold half body 228 is 
arranged within the second lower mold half body 229. 
The upper and lower mold half bodies 228 and 229 can 
independently be elevated in the directions Zl and Z2 
indicated by the arrow by means of the elevating 
apparatus which is not shown. 

In the present embodiment, a resin film 231 
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is provided to the cavity surface 230 formed on the 
upper surface of the first lower mold half body 228. 
A sealing resin 227 is placed on an upper portion of 
the resin film 231. Then, the resin sealing step is 
carried out. The resin film 231 is formed of, for 
example, polyimide, chloroethylene, PC, Pet, or 

statical resin, and is required not to be degraded by 
heat applied at the time of molding the resin. 

In the resin sealing step, the wiring board 
212 on which the semiconductor device 211 is mounted 
is loaded onto the mold 224. More particularly, the 
upper mold 225 and the second lower mold half body 229 
are spaced apart from each other, and the wiring board 
212 is placed therebetween. Then, the upper mold 225 
and the second lower mold half body 229 are moved to 
become close to each other, so that the wiring board 
212 is held by the upper mold 225 and the second lower 
mold half body 229. Fig. 79 shows a state in which 
the wiring board 212 is held by the upper mold 224 and 
the lower mold half body 229 so that the wiring board 
212 is loaded onto the mold 224. 

The sealing resin 227 arranged on the first 
lower mold half body 228 is, for example, polyimide or 
epoxy resin (PPS, PEEK, PES and thermoplastic resin 
such as heat-resistant liquid crystal resin), and is 
formed into a circular cylinder shape. the sealing 
resin 227 is located in the substantially central 
position of the first lower mold half body 228 so as 
to face the semiconductor element 211 placed on the 
wiring board 212. 

After the wiring board 212 is loaded onto 
the mold 224, the step of compression-molding the 
sealing resin 227 is executed. After the above step 
is initiated, it is confirmed that the temperature of 
the sealing resin 227 is raised, by heating through 
the mold 224, to a level at which the sealing resin 
227 may be melted. Then, the first lower mold half 
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body 228 is moved up in the direction Z2. 

The sealing resin 227 which has been heated 
and melted is also moved up since the first lower mold 
half body 228 is moved up in the direction Z2, and 
reaches the wiring board 212. Further, the first 
lower mold half body 227 is moved up and the sealing 
resin is thus compressed. Hence, the sealing resin 
227 enters into the cavity 223 via gaps between the 
inner lead portions 220 and the semiconductor element 
211. 

As described above, the sealing resin 227 is 
pressed by the first lower mold half body 228 and is 
thus compressed. Thus, the sealing resin 227 enters 
the cavity 223 in a compressed state. By the above 
resin sealing process, as shown in Fig. 78, the 
sealing resin 215 is formed in the cavity 223 and the 
upper portion of the semiconductor element 211. 
Hence, the semiconductor element 211, the bump 
electrodes 216 and the inner lead portions 220 are 
protected by the sealing resin 215. 

As described above, the sealing resin 227 is 
compressed in the mold 224 and is molded (this process 
is called compression molding method). By molding the 
sealing resin 227 by the compression molding method, 
narrow gap portions formed between the semiconductor 
element 211 and the wiring board 212 can definitely be 
filled with resin. 

Since the compression molding method 
requires a comparatively low molding pressure, it is 
possible to prevent the wiring board 224 from being 
deformed at the time of molding the resin and to 
prevent a load from being applied to electrically 
connecting portions between the semiconductor element 
211 and the wiring board 212 (more particularly, the 
connecting portions between the bump electrodes 216 
and the inner lead portions 220). Hence, it is 
possible to prevent the semiconductor element 211 and 
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■the wiring board 212 from being broken and to realize 
the highly reliable resin sealing process. 

In the resin sealing step, if the first 
lower mold half body 228 is moved too fast, the 
molding pressure is abruptly increased, so that the 
connecting portions between the bump electrodes 216 
and the inner lead portions 220 may be damaged. If 
the first lower mold half body 228 is moved too 
slowly, the molding pressure becomes too low, so that 
some portions may not be filled with resin and the 
time necessary to execute the resin sealing step may 
become long. The fabrication efficiency is degraded. 
With the above in mind, the moving speed of the first 
lower mold half body 228 is selected to an appropriate 
level at which the above contradictory problems do not 
occur . 

After the sealing resin 215 is formed, the 
step of removing the wiring board 212 from the molding 
resin 224 is carried out. In order to remove the 
wiring board 212 from the mold 224, the first lower 
mold half body 228 is moved down in the direction Zl. 
Since the resin film 231 having a good detachment 
performance is provided to the cavity surface of the 
first lower mold half body 228, the first lower mold 
half body 228 can easily be removed from the sealing 
resin 215. 

After the first lower mold half body 228 is 
removed from the sealing resin 215, the upper mold 225 
and the second lower mold half body 229 are moved so 
as to become away from each other. Hence, the wiring 
board 212 can be taken out of the mold 224. There is 
no problem even when the first lower mold half body 
228 is moved at the same time as the second lower mold 
half body 229 and the upper mold 225 are moved. 

After the wiring board 212 is removed from 
the mold 224, the protruding electrodes 214 are formed 
on the wiring board 212. The protruding electrodes 
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214can be formed by various methods. In the present 
embodiment, a transfer method is employed in which 
solder balls are transferred to connection holes 219a 
formed in the wiring board 212, and are heated, so 
that the solder balls are bonded to the leads 218. By 
the above-mentioned series of steps, the semiconductor 
device shown in Fig. 78 can be fabricated. 

Fig. 80 shows a resin sealing step executed 
in the method for fabricating the semiconductor device 
210 shown in Fig. 78 according to a thirty first 
embodiment of the present invention. In Fig. 80, 
parts that have the same structures as those shown in 
Fig. 79 are given the same reference numbers, and a 
description thereof will be omitted. 

In the resin sealing step shown in Fig. 78, 
the resin film 31 for improving the detachability is 
arranged to only the cavity surface 230 of the first 
lower mold half body 28. As shown in Fig. 79, there 
is a portion in which the cavity surface 225a of the 
upper mold 224 contacts the sealing resin 215. 

With the above in mind, the present 
embodiment resin sealing step is characterized in that 
a resin film 232 having a good detachability is 
provided to the cavity surface 225a of the upper mold 
225. The resin film 232 may be formed of the same 
substance as that of the aforementioned resin film 
231. The resin film 232 is arranged to the cavity 
surface 225a of the upper mold 225 before the wiring 
board 212 is loaded onto the mold 224. Then, the 
wiring board 212 is held by the upper mold 225 and the 
second lower mold half body 229 . 

The resin film 232 can be arranged without 
any particular additional step, and the sealing resin 
215 can easily be detached from the cavity surface 
225a of the upper mold 225 when the wiring board 212 
is taken out of the mold 224. 

A description will be given of a 
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semiconductor device according to the thirty first 
embodiment of the present invention. 

Fig. 81 shows a semiconductor device 210A 
according to the thirty first embodiment of the 
present invention. In Fig. 81, parts that have the 
same structures as those of the semiconductor device 
10 according to the thirtieth embodiment of the 
present invention are given the same reference 
numbers, and a description thereof will be omitted. 

The semiconductor device 21 OA according to 
the present embodiment is characterized by providing a 
heat radiating plate 233 to the mounting-side surface 
(the lower surface in the figure) of the sealing resin 
215. The heat radiating plate 233 is formed of a 
metal having a good heat radiating performance such as 
aluminum. By providing the heat radiating plate 233 
to the sealing resin 215 sealing the semiconductor 
element 211, it is possible to efficiently radiate 
heat generated in the semiconductor element 211. 
Hence, it is possible to suppress the temperature of 
the semiconductor element 211 from raising and to thus 
improve the reliability in the operation of the 
semiconductor device 210A. 

The semiconductor device 21 OA according to 
the present embodiment has the wiring board 212 
arranged in a direction different from that of the 
semiconductor device 210 according to the 
aforementioned thirtieth embodiment. That is, the 
base film 217 forms the lowermost layer, and the leads 
218 and the insulating film 219 are arranged in a 
stacked formation on the base film 217. 

Hence, the insulating film 219 is bonded to 
the frame 213 by the adhesive 222, and the connection 
holes 217b accommodating the protruding electrodes 214 
are formed on the base film 217. As described above, 
the wiring board 212 can be arranged in any of the two 
different directions by selecting the positions in 
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which the connection holes 217b and 219a 
aforementioned] . 

Figs. 82 and 83 are diagrams showing a resin 
sealing step in the method of fabricating the 
semiconductor device 210A shown in Fig. 81. In Figs. 
82 and 83, parts that have the same structures as 
those shown in Figs. 79 and 80 are given the same 
reference numbers and a description thereof will be 
omitted. 

The resin sealing step shown in Fig. 82 is 
characterized by arranging the heat radiating plate 
233 to the cavity surface 230 of the first lower mold 
half body 228. Hence, the sealing resin 227 is 
provided on the heat radiating plate 233. Further, 
the heat radiating plate 233 has a size slightly 
smaller than the cavity surface 230. Thus, the 
movement of the first lower mold half body 228 is not 
interfered with the arrangement of the heat radiating 
plate 233. 

The compression molding step for the sealing 
resin 227 using the mold 224 to which the heat 
radiating plate 233 is provided is basically the same 
as that described with reference to Fig. 79. However, 
the sealing resin 227 is pressed by the heat radiating 
plate 233 which is moved up by moving up the first 
lower mold half body 228 and is thus compression- 
molded . 

The heat radiating plate 233 and the sealing 
resin 227 does not have a good detachability, and the 
heat radiating plate 233 is merely placed on the first 
lower mold half body 228 made of a metal. Hence, when 
the first lower mold half body 228 is moved down after 
the sealing resin 215 is formed, the heat radiating 
plate adheres to the sealing resin 215. That is, by 
executing the resin sealing step, it is possible to 
simultaneously arrange the heat radiating plate 233 to 
the sealing resin 215 and to easily fabricate the 
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semiconductor device 210A equipped with the heat 
radiating plate 233. 

The resin sealing step shown in Fig, 83 is 
characterized by arranging the heat radiating plate 
233 to the cavity surface 230 of the first lower mold 
half body 228 and arranging a resin film 232 having a 
good detachability to the cavity surface 225a of the 
upper mold 225 - 

Hence, the present embodiment resin sealing 
step easily fabricates the semiconductor device 210A 
equipped with the heat radiating plate 233 and easily 
detaches the sealing resin 215 from the cavity surface 
225a of the upper mold 225. 

A description will now be given of a 
semiconductor device according to a thirty second 
embodiment of the present invention. 

Fig. 84 shows a semiconductor device 210B 
according to the thirty second embodiment of the 
present invention. In Fig. 84, parts that have the 
same structures as those of the semiconductor device 
210 according to the thirtieth embodiment are given 
the same reference numbers, and a description thereof 
will be omitted. 

The semiconductor device 21 OB according to 
the present embodiment is characterized by providing 
the first heat radiating plate 233 to the mounting- 
side surface (the lower surface in the figure) of the 
sealing resin 215 as in the case of the semiconductor 
device 210A according to the thirty first embodiment 
and by providing a second heat radiating plate 234 to 
the upper surface of the frame 213.. The second heat 
radiating plate 234 is made of a metal having a good 
heat radiating performance such as aluminum as in the 
case of the first heat radiating plate 233 . 

The heat radiating plates 233 and 234 are 
arranged so as to sandwich the semiconductor element 
211, and more efficiently radiate heat generated in 
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the semiconductor element 211, Thus, the reliability 
of the semiconductor device 210B can be improved. 
When the frame 213 to which the second heat radiating 
plate 234 is arranged is made of a substance having a 
good heat radiating performance, the heat radiating 
performance of the semiconductor device 210B can 
further be improved. 

The semiconductor device 210B uses wires 235 
as means for electrically connecting the semiconductor 
element 211 and the wiring board 212. Hence, the 
semiconductor element 211 is connected to the wiring 
board 212 by bonding the second heat radiating plate 
234 to the upper surface of the frame 213 by, for 
example, an adhesive (not shown), so that the bottom 
portion of the second heat radiating plate 234 is 
present in the cavity of the frame 213* 

Then, the semiconductor device 211 is bonded 
to the second heat radiating plate 234 in the cavity 
223 by an adhesive 236, and the wiring board 212 is 
bonded to the lower surface of the frame 213. 
Thereafter, the wires 235 are provided between the 
leads 218 of the wiring boards 212 and the 
semiconductor element 211 by wire bonding. 

Then, the sealing resin 215 is formed by the 
compression-molding process as in the case of the 
aforementioned embodiments. In this process, the 
sealing resin 215 does not directly contact the upper 
mold 225 because the heat radiating plate 234 is 
provided above the semiconductor element 211 and the 
frame 213. Hence, the detachability can be improved. 

The heat radiating plate 234 may be formed 
of a substance which does not have a good heat 
radiating performance but a relatively low heat 
radiating performance when the semiconductor element 
211 does not generate much heat. 

A description will now be given of a 
semiconductor device according to a thirty third 
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embodiment of the present invention. 

Fig. 85 shows a semiconductor device 210C 
according to the thirty third embodiment of the 
present invention. In Fig. 85, parts that have the 
same structures as those of the semiconductor device 
21 OB according to the thirty second embodiment of the 
present invention described with reference to Fig. 84 
are given the same reference numbers, and a 
description thereof will be omitted. 

The semiconductor device 2 IOC according to 
the present embodiment has a frame 213A, which 
integrates the second heat radiating plate 234 of the 
semiconductor device 210B .described with reference to 
Fig. 84 and the frame 213 thereof. Hence, a cavity 
223A is defined by a bottom portion 237 of the frame 
213A. 

The semiconductor element 211 is fixed to 
the bottom portion 237 by an adhesive 236, and the 
wiring board 212 is arranged to the lower surface of 
the frame 213A in this figure. Hence, wire bonding 
between the semiconductor device 211 and the wiring 
board 212 can be employed. 

The semiconductor device 2 IOC can be 
obtained by a reduced number of components and a 
reduced number of production steps, as compared to the 
semiconductor device 210B according to the thirty 
second embodiment. The cost of fabricating the 
semiconductor device 210C can be reduced. The sealing 
resin 215 of the semiconductor device 210C can be 
provided by the compression-molding method. 

A description will now be given of a 
semiconductor device according to a thirty fourth 
embodiment of the present invention. 

Fig. 86 shows a semiconductor device 210D 
according to the thirty third embodiment of the 
present invention. In Fig. 86, parts that have the 
same structures as those of the semiconductor device 
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210B according to the thirty second embodiment are 
given the same reference numbers and a description 
thereof will be omitted. 

The semiconductor device 210D is 
characterized by placing the semiconductor element 211 
on a wiring board 212A so that protruding electrodes 
214 can be arranged below the semiconductor element 
211. The wiring board 212 is different from those of 
the semiconductor devices 210 - 210C in that there are 
no attachment holes 217a. 

The above arrangement increases the degree 
of freedom in arrangement of the protruding electrodes 
214 and realizes down-sized semiconductor device 210D. 
The sealing resin 215 of the semiconductor device 210D 
can be formed by the compression-molding process. 

A description will now be given, with 
reference to Fig. 87, of a resin sealing step. In 
Fig. 87, parts that have the same structures as those 
of the mold 224 described with reference to Fig. 79 
are given the same reference numbers, and a 
description thereof will be omitted. 

A mold 224A used in the present embodiment 
is generally made up of the upper mold 225 and a lower 
mold 226A. The mold 224A has a multi-process 
arrangement which is capable of totally processing a 
plurality of (two in the present embodiment) sealing 

resins 215. 

The upper mold 225 is almost the same as 
that of the mold 224 shown in Fig. 79. However, the 
mold 224A has a comparatively large size because it 
has the multi -process arrangement. The lower mold 
226A is made up of first and second lower mold half 
bodies 228 and 229A. Two first lower mold half bodies 
228 are arranged in the second lower mold half body 
229. 

An excess resin removing mechanism 240 for 
removing excess resin is provided in the central 
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position of "the second lower mold half body 229A. The 
excess resin removing mechanism 240 is generally made 
up of a pot portion 242 and a pressure control rod 
243. Openings 241 are formed above wall portions 238 
of the second lower mold half body 229 A. The openings 
241 are coupled to the pot portion 242. 

The pot portion 242 has a cylindrical 
structure in which the pressure control rod 243 is 
slidably provided. The pressure control rod 243 is 
connected to a driving mechanism which is not shown, 
and can be elevated in the directions Zl and Z2 
indicated by the arrow with respect to the second 
lower mold half body 229 A. 

A description will be given of a resin 
sealing step using the mold 224A equipped with the 
excess resin removing mechanism 240. 

The resin sealing step commences executing 
the substrate loading step, in which the wiring board 
212 is loaded onto the mold 224A. The lower mold 226A 
is moved down in the direction Zl with respect to the 
upper mold 225, and the pressure control rod 243 is 
located to the upper limit immediately after the resin 
sealing step is started. 

The resin films 231 are respectively placed 
on the first lower mold half bodies 228, and resins 
227 are placed thereon. Subsequently, the wiring 
board 212 is loaded onto the upper portion of the 
second lower mold half body 229A, and the upper mold 
225 and the lower mold 226A are moved so as to be 
close to each other. Hence, the wiring board 212 is 
clamped between the upper mold 225 and the lower mold 
226A. Fig. 87 shows the clamped state. At this time, 
cavity portions 239 (space portions) are defined above 
the first lower mold half bodies 228 of the mold 224A. 
The pot portion 242 of the excess resin removing 
mechanism 240 is coupled to the cavity portions 239 
via the openings 241. 
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After the wiring board 212 is clamped 
between the upper body 225 and the lower mold 226A, 
the first lower mold half bodies 228 are driven to 
move up in the direction Z2. Hence, the resins 227 
are compressed and molded in the cavity portions 239. 
In order to definitely seal the semiconductor elements 
211, it is required to set the movement speed of the 
first lower mold half bodies 228 to an appropriate 
level. In other words, the appropriate level setting 
of the movement speed of the first lower mold half 
bodies 228 leads to the appropriate level setting of 
the compression pressure applied to the sealing resins 
227 in the cavity portions 239. 

According to the present embodiment, the 
compression pressure applied to the sealing resins 227 
can be controlled not only by controlling the movement 
speed of the first lower mold half bodies 228 but also 
controlling the movement speed of the pressure control 
rod 243 of the excess resin removing mechanism 240. 
More particularly, when the pressure control rod 243 
is moved down, the pressure applied to the sealing 
resins 227 is reduced. When the pressure control rod 
243 is moved up, the pressure applied to the sealing 
resins 227 is increased. 

For example, if the amounts of the resins 
227 are greater than the volumes of the sealing resins 
215, and excess resins increase the pressures of the 
cavity portions 239, the resin layers may not be 
formed appropriately. In this case, the pressure 
control rod 243 is moved down in the direction Zl, and 
excess resins are transferred to the pot portions 242 
through the openings 241. Hence, even if there is an 
excess amount of resin, the pressures in the cavities 
239 can be maintained at the appropriate level. 

As described above, the excess resin 
removing mechanism 240 functions to remove excess 
resin generated in the step of forming the sealing 
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resins 227, so that the resin molding can always be 
performed at the appropriate pressure level. Hence, 
the sealing resin 215 can be formed definitely. it is 
also possible to prevent excess resin from leaking 
from the mold 224A. It is not required to precisely 
measure the amounts of resins 227, so that the 
measurement operation can be performed easily. 

After the sealing resins 215 are formed, a 
separating step is executed in which the wiring board 
212 on which the sealing resins 215 is separated from 
the mold 224A. 

As described above, the resin sealing step 
has the function of regulating the pressures in the 
cavity portions 239 at the appropriate level. Hence 
it is possible to prevent air from remaining in the 
sealing resins 215 and prevent babbles (voids) from 
being formed therein. 

Let us assume a case where babbles occur in 
the sealing resins 215, if a thermal process is 
carried out after the resin sealing step, the babbles 
will expand and a crack may occur in the sealing 
resins 215. However, the excess resin removing 
mechanism 240 can prevent babbles from occurring in 
the sealing resins 215. Hence, there is no 
possibility that the sealing resins 215 may be damaged 
during the thermal process. As a result, the 
reliability of the semiconductor device can be 
improved . 

A description will be given of semiconductor 
devices and methods for fabricating these devices 
according to thirty fifth through forty seventh 
embodiments of the present invention. Figs. 88 
through 102, parts that are the same as those of the 
semiconductor device 210 according to the thirtieth 
embodiment described with reference to Figs. 78 and 79 
are given the same reference numbers and a description 
thereof will be omitted. 
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Fig, 88 shows a semiconductor device 210E 
according to the thirty fifth embodiment of the 
present invention. Figs, 89 and 90 show a method for 
fabricating the semiconductor device 210. The 
semiconductor device 210E according to the thirty 
fifth embodiment of the present invention is 
characterized as follows. Extending portions 246 are 
formed at the sides of the semiconductor element 211 
(see Fig. 89(A)). The extending portions 246 are bent 
along the frame 213 so that the extending portions 246 
extend on the upper surface of the frame 213. 
Projection electrodes 214 are formed on the extending 
portions 246 located on the upper surface of the frame 
213. 

A wiring board 245 used in the present 
embodiment is made up of a base film 217, leads 218 
and an insulating film 219 as in the case of the 
wiring board 212 used in the semiconductor device 210 
according to the thirtieth embodiment. The base film 
217 of the wiring board 245 is formed of a substance 
that is more flexibly deformable than the substance of 
the base film used in the thirtieth embodiment. 

The wiring board 245 has a portion that 
faces the lower surface of the frame 213 is fixed to 
the frame 213 by an adhesive 222 as in the case of the 
thirtieth embodiment, and the extending portions 246 
are fixed to the upper surface of the frame 213 by a 
second adhesive 247. Hence, the extending portions 
246 are prevented from being flaked off from the frame 
213. 

According to the semiconductor device 210E 
thus structured, the protruding electrodes 214 are 
arranged on the upper side of the frame 213. Further, 
no other components are arranged on the upper surface 
of the frame 213. Hence, the protruding electrodes 
214 can be arranged with a high degree of freedom. 
Further, the semiconductor device 210E can be down 
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sized, as compared to the semiconductor device 210 of 
the thirtieth embodiment in which the protruding 
electrodes 214 are arranged on the lower surface of 

the frame 213. 

A description will be given of a method for 
fabricating the above semiconductor device 210E. 
First, the wiring board 245 as shown in Figs. 89(A) 
and 103 is prepared. The wiring board 245 has a 
rectangular base portion 251 on which the 
semiconductor element 211 to be mounted, and the 
extending portions 246 arranged on the four sides of 
the base portion 251. 

An attachment hole 248 (shown in Fig. 103) 
for mounting the semiconductor element 211 is formed 
in the central position of the base portion 251. 
Leads 218 are provided between edge portions of the 
attachment hole 248 and lands 249 formed in the 
extending portions 246 and located in the positions in 
which the protruding electrodes 214 are to be 
provided. The extending portions 246 have a 
trapezoidal shape in order to prevent the adjacent 
extending portions 246 from contacting each other when 
the wiring board 245 is bent. 

The leads 219 are protected by the 
insulating film 219 (see Fig. 90(E)). The portions of 
the insulating film 219, which are located in the 
positions in which the lands 249, that is, the 
protruding electrodes 214 are to be provided, are 
removed so that the leads 218 are exposed. Fig. 103 
shows an enlarged view of the wiring board 245 shown 
in Fig. 89(A) . 

The semiconductor element 211 is bonded to 
the upper surface of the wiring board 245 in the flip- 
chip bonding formation, and the frame 213 is bonded 
thereto by the adhesive 222. The frame 213 used in 
the present embodiment has a size smaller than that of 
the frame used in the thirtieth embodiment because the 
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extending portions 246 are provided in the outer 
periphery of the frame 213. Fig. 89(A) shows the 
wiring board 245 in which the semiconductor device 
21 1A has been mounted. 

As shown in Figs. 89(A) and 89(B), the 
wiring board 245, to which the semiconductor device 
211 and the frame 213 are attached, is loaded onto the 
mold 224. The mold 224B used in the present 
embodiment has an upper mold 225A which has a cavity 
250 in which the semiconductor element 211 and the 
frame 213 are accommodated. 

After the wiring board 245 is loaded onto 
the mold 224B, as shown in Fig. 89(C), a first lower 
mold half body 228 having an upper portion on which a 
sealing resin 227 is provided through a heat radiating 
plate 233 is moved up, so that the sealing resin 227 
is compressed and molded. Thus, as shown in Fig. 
89(D), the semiconductor element 211 and a given area 
on the lower surface of the wiring board 245 are 
sealed by the sealing resin 215. Simultaneously, the 
heat radiating plate 233 is bonded to the sealing 
resin 215. 

After the sealing resin 215 partially is 
formed on the wiring board 245, the wiring board 245 
is separated from the mold 224B. Fig. 90(E) shows the 
wiring board 245 which has been separated from the 
mold 224B. As shown in this figure, the wiring board 
224 has the extending portions 246 laterally extending 
from the sides of the base portion 251. The base 
portion 251 is flush with the extending portions 246 
in the state observed immediately after the separating 
step is completed. In the present embodiment, an 
adhesive 247 is provided on the upper surfaces of the 
extending portions 246. 

After providing the adhesive 247, a step of 
bending the extending portions 246 is carried out. In 
the bending step, as shown in Fig. 90(F), the 
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extending portions 246 are bent in the directions 
indicated by the arrows, and the bent extending 
portions 246 are bonded to the upper surface of the 
frame 213 by a second adhesive 247. 

Fig. 90(G) shows the wiring board 245 
observed after the bending step is completed. By the 
step of bending the extending portions 246 so as to be 
located on the upper surface of the frame 213, the 
lands 249 on which the protruding electrodes 214 are 
to be provided are located on the upper portion of the 
frame 213. 

Then, a protruding electrode forming step is 
executed so that the protruding electrodes 214 are 
formed on the lands 249 on the upper portion of the 
frame 213 by, for example, the transfer method. 
Hence, the semiconductor device 210E is obtained. The 
method of fabricating the semiconductor device 210E 
forms the sealing resin 215 by using the compression 
molding as in the case of the fabrication method of 
the thirtieth embodiment, and improves the reliability 
of the device 210E. The process for providing the 
extending portions 246 on the upper surface of the 
frame 213 can easily be obtained by merely bending the 
extending portions 246 . 

A description will be given of a 
semiconductor device and its fabrication method 
according to the thirty sixth embodiment of the 
present invention. Fig. 91 shows a semiconductor 
device 210F and its fabrication method according to 
the thirty sixth embodiment of the present invention. 
In Fig. 91, parts that have the same structures as 
those shown in Figs. 88 through 90 are given the same 
reference numbers and a description thereof will be 
omitted. 

Fig. 91(D) shows the semiconductor device 
210F according to the thirty sixth embodiment of the 
present invention. The semiconductor device 210F has 
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the same structure as the semiconductor device 210E 
according to the thirty fifth embodiment. The 
fabrication method according to the thirty sixth 
embodiment differs from that according to the thirty 
fifth embodiment in that the second adhesive 247 is 
provided to the frame 213 rather than the wiring board 
245, as shown in Figs. 91(A) and 91(B). That is, the 
second adhesive 247 can be provided to either the 
wiring board 245 or the frame 213. 

A description will be given of a 
semiconductor device and its fabrication method 
according to the thirty seventh embodiment of the 
present invention. Fig. 92 shows a semiconductor 
device 210G and its fabrication method according to 
the thirty seventh embodiment. In Fig. 92, parts that 
have the same structures as those shown in Figs. 88 
through 90 are given the same reference numbers, and a 
description thereof will be omitted. 

Fig. 92(D) shows the semiconductor device 
210E according to the thirty seventh embodiment of the 
present invention. The semiconductor device 210G 
differs from the semiconductor devices 210E and 210F 
in that the wiring board 245 is turned upside down. 

More particularly, as shown in Fig. 92(A), 
the wiring board 245 has the base film 217, leads 218 
and the insulating film 219 stacked in that order. 
Hence, the base film 217 has connection holes 217b for 
connecting the protruding electrodes 214 to the leads 
218 when the extending portions 246 are bent and 
located on the upper portion of the frame 213. 

Even when the wiring board 245 of the 
semiconductor device 210E or 210F is turned upside 
down and arranged as shown in Fig. 92(A), the 
semiconductor device 210G has the same effects as 
those of the semiconductor devices 210E and 210F. The 
present embodiment does not necessarily require the 
insulating film 219. In this case, the frame 213 and 
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the adhesives 222 and 247 are formed of substances 
having electrically insulating performance* Hence, 
the production cost will be reduced. 

A description will be given of a 
semiconductor device and its production method 
according to the thirty eighth embodiment of the 
present invention. Fig. 93 shows a semiconductor 
device 210H and its fabrication method according to 
the thirty eighth embodiment of the present invention. 
In Fig. 93, parts that have the same structures as 
those shown in Figs. 88 through 90 are given the same 
reference numbers, and a description thereof will be 
omitted . 

Fig. 93(D) shows the semiconductor device 
21 OH according to the thirty eighth embodiment of the 
present invention. The semiconductor device 21 OH is 
characterized by bending the extending portions 246 
towards the heat radiating plate 233 rather than the 
upper surface of the frame 213 employed in the 
semiconductor devices 210E, 210F and 210G. As shown 
in Fig. 93(A), the wiring board 245 used in the 
present embodiment has the base film 217, leads 218 
and the insulating film stacked in that order from the 
top thereof. Thus, by bending the extending portions 
246 towards the heat radiating plate 233, the base 
film 217 is exposed below the semiconductor device 
210H and the insulating film 219 faces the heat 
radiating plate 233. Hence, the base film 217 has the 
connection holes 217b for connecting the protruding 
electrodes 214 and the leads 218. The adhesive 247 is 
provided to the insulating 219. 

As indicated by the arrows in Fig. 93(B), 
the wiring boards 245 to which the connection holes 
217b and the second adhesive 247 are provided are bent 
towards the heat radiating plate 233. Hence, the 
extending portions 246 are fixed to the heat radiating 
plate 233 by the second adhesive 247, and the 
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connection holes 217b are opened downwards. Then, the 
protruding electrodes 214 electrically connected to 
the leads 218 are formed in the connection holes 217b 
by the transfer method or the like. Hence, the 
semiconductor device 210H shown in Fig. 93(D) can be 
obtained . 

The semiconductor device 21 OH thus obtained 
has the extending portions 246 located below the heat 
radiating plate 233, so that the semiconductor element 
211 is exposed to the outside. Hence, heat generated 
in the semiconductor element 211 can efficiently be 
radiated, and the semiconductor device 210H has 
improved heat radiating performance. 

The extending portions 246 of the 
semiconductor device 210H are bent and the protruding 
electrodes 214 are provided thereon. Hence, the 
semiconductor device 210H can be down sized. 

A description will be given of a 
semiconductor device and its fabrication method 
according to the thirty ninth embodiment of the 
present invention. In Fig. 94, parts that have the 
same structures as those shown in Figs. 88 through 90 
are given the same reference numbers, and a 
description thereof will be omitted. 

Fig. 94(D) shows a semiconductor device 2101 
according to the thirty ninth embodiment of the 
present invention. The semiconductor device 2101 has 
the same structure as the semiconductor device 21 OH 
according to the thirty eighth embodiment of the 
present invention. The method for fabricating the 
semiconductor device 2101 differs from that for 
fabricating the semiconductor device 210H in that the 
second adhesive 247 is provided to the heat radiating 
plate 233 rather than the wiring board 245, as shown 
in Figs. 94(A) and 94(B). That is, the second 
adhesive 247 may be provided to the wiring board 245 
or the heat radiating plate 233 . 
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A description will be given a semiconductor 
device and its fabrication method according to the 
fortieth embodiment of the present invention. Fig. 95 
shows a semiconductor device 210 J and its fabrication 
method according to the fortieth embodiment of the 
present invention. In Fig. 95, parts that have the 
same structures as those shown in Figs. 88 through 90 
and Fig. 94 are given the same reference numbers, and 
a description thereof will be omitted. 

Fig. 95(D) shows the semiconductor device 
210J according to the fortieth embodiment of the 
present invention, which is characterized by arranging 
a heat radiating film 252 to the semiconductor device 
2101 described with reference to Fig. 94. The heat 
radiating film 252 is fixed to the semiconductor 
element 211 and the upper surface of the frame 213 by, 
for example, an adhesive. 

As described above, the semiconductor device 
2 10 J has the same wiring board substrate as the 
semiconductor device 2101, and thus the extending 
portions 246 are bent towards the heat radiating plate 
233 arranged below the semiconductor element 211. 
Hence, the upper surface of the semiconductor element 
211 is exposed. 

By arranging the heat radiating film 252 to 
the exposed portion of the semiconductor element 211, 
heat generated in the semiconductor element 211 can 
efficiently be radiated, as compared to the 
arrangement shown in Fig. 94 in which the upper 
surface of the semiconductor element 211 is exposed. 

Since the upper surface of the semiconductor 
element 211 is covered by the heat radiating fin 252, 
the fin 252 also functions as a protection member 
which protects the semiconductor element 211. Hence, 
the heat radiating fin 252 improves the reliability of 
the semiconductor device 210 J. 

A description will be given of a 
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semiconductor device and its fabrication method 
according to a forty first embodiment of the present 
invention. Fig. 96 shows a semiconductor device 210K 
and its fabrication method according to the forty 
first embodiment of the present invention. In Fig. 
96, parts that have the same structures as those shown 
in Figs- 84, and 88 through 90 are given the same 
reference numbers, and a description thereof will be 
omitted. 

Fig. 96(D) shows the semiconductor device 
210K according to the forty first embodiment of the 
present invention. The semiconductor device 210K has 
a structure similar to that of the semiconductor 
device according to the thirty second embodiment 
described with reference to Fig. 84 and is, more 
particularly, characterized by providing a second heat 
radiating plate 234 to the upper surface of the frame 
213. The second heat radiating plate 234 is formed of 
a metal having a good heat radiating performance such 
as aluminum as in the case of the first heat radiating 
plate 233. 

The heat radiating plates 233 and 234 are 
provided so as to sandwich the semiconductor element 
211, so that heat generated in the semiconductor 
element 211 can efficiently be radiated. Thus, the 
semiconductor device 210K has improved reliability. 

The semiconductor device 21 OK can be 
fabricated as follows. The semiconductor device 210K 
employs wires 235 as means for connecting the 
semiconductor element 211 and the wiring board 245. 
Hence, the second heat radiating plate 234 is bonded 
to the upper surface of the frame 213 by, for example, 
an adhesive so that these components are unified. 
Hence, a bottom portion defined by the second heat 
radiating plate 234 is defined in the cavity 223 
formed in the frame 213. 

Then, the semiconductor element 211 is 
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bonded to the second heat radiating plate 234 in the 
cavity 223 by an adhesive 236. Further, the wiring 
board 245 is bonded to the lower surface of the frame 
213. Then, the wires 235 are bonded between the leads 
218 of the wiring board 245 and the semiconductor 
element 211 by the wire bonding process. 

After the wire bonding process is completed, 
the sealing resin 215 is formed by the compression 
molding method as in the case of the aforementioned 
embodiments. Since the heat radiating plate 234 is 
provided on the semiconductor element 211 and the 
upper portion of the frame 213, the sealing resin 215 
does not directly contact the upper mold 225, and the 
detachability can be improved. Fig. 96(A) shows the 
wiring board 245 to which the heat radiating plate 
234, wires 235 and the sealing resin 215 are arranged. 
The present embodiment employs the heat radiating 
plate 234, which may be replaced by a plate member 
having a comparatively low heat radiating performance. 

As shown in Figs. 96(B) and 96(C), the 
extending portions 246 provided to the wiring board 
245 are bent towards the heat radiating plate 234, and 
are fixed thereto by a second adhesive 247. Then, the 
protruding electrodes 214 are provided to land 
portions 249 exposed in the extending portions 246 by 
the transfer method. Hence, the semiconductor device 
210K shown in Fig. 96(D) is obtained. 

A description will be given of semiconductor 
devices and fabrication methods thereof according to 
forty second and forty third embodiments of the 
present invention. Fig. 97 is a diagram showing a 
semiconductor device 210L and its fabrication method 
according to the forty second embodiment of the 
present invention. Fig. 98 is a diagram showing a 
semiconductor device 210M and it fabrication method 
according to the forty third embodiment of the present 
invention. In Figs. 97 and 98, parts that have the 



- 164 - 



same structures as those shown in Figs. 88 through 90 
and 96 are given the same reference numbers, and a 
description thereof will be omitted. 

Fig. 97(D) shows the semiconductor device 
210L according to the forty second embodiment of the 
present invention. The semiconductor device 210L has 
an arrangement in which the second heat radiating 
plate 234 is provided to the upper surface of the 
frame 213 , as in the case of the semiconductor device 
210K according to the forty first embodiment. The 
semiconductor device 210L has the wiring board 245 
arranged by turning the wiring board 245 of the 
semiconductor device 210K upside down. 

That is, as shown in Fig. 97(A), the wiring 
board 245 has the base film 217, the leads 218 and the 
insulating film 219 stacked in that order from the 
lowermost layer side. Even by turning the wiring 
board 245 upside down, the same effects as those of 
the semiconductor device 210K can be obtained. 

The extending portions 246 of the 
semiconductor device 210L are bent towards the second 
heat radiating plate 234. The present embodiment does 
not necessarily require the insulating film 219, which 
can be omitted when the frame 213 and the adhesives 
222 and 247 are formed of substances having 
electrically insulating performance . 

Fig. 98(D) shows the semiconductor device 
210M according to the fourth third embodiment of the 
present invention. The semiconductor device 210M has 
an arrangement in which the second heat radiating 
plate 234 is provided on the upper surface of the 
frame 213 as in the case of the semiconductor device 
210K. However, the semiconductor device 210M is 
characterized in that the extending portions 246 are 
bent towards the heat radiating plate 233 in contrary 
to the semiconductor devices 210K and 210L. The 
method of bending the extending portions 246 and 



- 165 - 



bonding them is the same as that for the semiconductor 
device 210H according to the thirty eighth embodiment 
described with reference to Fig, 93, and therefore a 
description thereof will be omitted. 

According to the semiconductor device 210M, 
the extending portions 246 are located below the heat 
radiating plate 233, which is thus exposed to the 
outside. Hence, heat generated in the semiconductor 
element 211 can efficiently be radiated through the 
second heat radiating plate 234, and the heat 
radiating performance of the semiconductor device 210M 
can be improved. Further, the extending portions 246 
are bent, on which the protruding electrodes 214 are 
formed. Hence, the semiconductor device 210M can be 
down sized. 

A description will now be given of a 
semiconductor device and its fabrication method 
according to a forty fourth embodiment of the present 
invention. Fig. 99 is a diagram showing a 
semiconductor device 210N and its fabrication method 
according to the forty fourth embodiment of the 
present invention. In Fig. 99, parts that have the 
same structures as those shown in Fig. 37 and 88 
through 90 are given the same reference numbers, and a 
description thereof will be omitted. 

Fig. 99(D) shows the semiconductor device 
2 ION according to the forty fourth embodiment of the 
present invention. A frame 2 13 A used in the 
semiconductor device 2 ION has an integrated 
arrangement of the second heat radiating plate 234 and 
the frame 213 of the semiconductor device 210K 
described with reference to Fig. 96. A cavity 223 A 
formed in the frame 213A includes a bottom portion 
237. 

The semiconductor element 211 is fixed to 
the bottom portion 237 by the adhesive 236, and the 
wiring board 245 is provided on the lower surface of 
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the frame 213A. Hence, wire bonding between the 
semiconductor element 211 and the wiring board 245 can 
be made. The semiconductor device 210N has a reduced 
number of components and a reduced number of 
fabrication steps, as compared to the semiconductor 
device 210K according to the forty first embodiment. 
Hence, the cost of fabricating the semiconductor 
device 21 ON can be reduced. 

The method for fabricating the semiconductor 
device 210N will be described below. The 
semiconductor device 2 ION employs the wires 235 as 
means for electrically connecting the semiconductor 
element 211 and the wiring board 245. Hence, 
semiconductor element 211 is bonded to the bottom 
portion 235 formed by the frame 2 13 A by the adhesive 
236, and the wiring board 245 is bonded to the lower 
surface of the frame 2 13 A. Then, the wires 235 are 
provided between the leads 218 of the wiring board 245 
and the semiconductor element 211 by the wire bonding 
process . 

After the wire bonding process, the sealing 
resin 215 is formed by the compression molding method 
as in the case of the aforementioned embodiments. The 
frame 213A is flush due to the bottom portion 237, and 
thus the sealing resin 215 does not directly contact 
the upper mold 225. Thus, the detachability can be 
improved. Fig. 99(A) shows the wiring board 245 to 
which the heat radiating plate 234, the wires 235 and 
the sealing resin 215 are arranged. 

Then, as shown in Figs. 96(B) and 96(C), the 
extending portions 246 of the wiring board 245 are 
bent towards the upper surface of the frame 213A, and 
are fixed to the heat radiating plate 234 by the 
adhesive 247. Then, the protruding electrodes 214 are 
provided on lands 249 exposed on the extending 
portions 246 by the transfer method. Thus, the 
semiconductor device 210N shown in Fig. 99(D) can be 
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obtained. 

A description will now be given of 
semiconductor devices and fabrication methods thereof 
according to forty fifth and forty sixth embodiments 
of the present invention. Fig. 100 is a diagram 
showing a semiconductor device 210P and its 
fabrication method according to the forty fifth 
embodiment of the present invention. Fig. 101 is a 
diagram showing a semiconductor device 210Q and its 
fabrication method according to the forty sixth 
embodiment of the present invention. In Figs. 100 and 
101, parts that have the same structures as those 
shown in Figs. 88 through 90 and 99 are given the same 
reference numbers, and a description thereof will be 
omitted. 

Fig. 100(D) shows the semiconductor device 
210P according to the forty fifth embodiment of the 
present invention. The semiconductor device 210P has 
an arrangement in which the bottom portion 237 is 
integrally formed in the frame 2 13 A as in the case of 
the semiconductor device 2 10N according to the forty 
fourth embodiment. The semiconductor device 210P has 
the wiring board 245 obtained by turning the wiring 
board 245 of the semiconductor device 210N upside 
down. 

That is, as shown in Fig. 100(A), the wiring 
board 245 has the base film 217, the leads 218 and the 
insulating film 219 stacked in that order from the 
lowermost layer side. The semiconductor device 210P 
has the same effects as those of the semiconductor 
device 210N even by turning the wiring board 245 
upside down. The extending portions 246 are bent 
towards the upper side of the frame 213A. The present 
embodiment does not necessarily require the insulating 
layer 219, which can be omitted by forming the frame 
213A and the adhesives 222 and 247 of electrically 
insulating substances . 
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Fig. 101(D) shows the semiconductor device 
210Q according to the forty sixth embodiment of the 
present invention* The semiconductor device 210A has 
an arrangement in which the bottom portion 237 is 
integrally formed in the frame 213A as in the case of 
the semiconductor device 44 according to the forty 
fourth embodiment. The semiconductor device 210Q is 
characterized by bending the extending portions 246 
towards the heat radiating plate 233 rather than the 
upper surface of the frame 213A of the semiconductor 
devices 210N and 210P. The method for bending the 
extending portions 246 and attaching them to the heat 
radiating plate 233 is the same as that for the 
semiconductor device 21 OH according to the thirty 
eighth embodiment described with reference to Fig . 93 . 

According to the semiconductor device 210Q, 
the extending portions 246 are located below the heat 
radiating plate 233 and the protruding electrodes 214 
are provided on the above extending portions 246. 
Hence, the semiconductor device 210Q can be down 
sized. There are no components provided on the upper 
portion of the frame 213A. Hence, when the frame 21 3A 
is formed of a substance having a good heat radiating 
performance, heat generated in the semiconductor 
element 211 can efficiently be radiated through the 
second heat radiating plate 234, so that the 
semiconductor device 210Q has improved heat radiating 
performance . 

A description will be given of a 
semiconductor device and its fabrication method 
according to the forty seventh embodiment of the 
present invention. Fig, 102 is a diagram showing a 
semiconductor device 210R and its fabrication method 
according to the forty seventh embodiment of the 
present invention. In Fig. 102, parts that have the 
same structures as those shown in Figs. 88 through 90 
and 99 are given the same reference numbers, and a 
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description thereof will be omitted. 

Fig. 47(F) shows the semiconductor device 
210R according to the forty seventh embodiment of the 
present invention. The frame 213A of the 
semiconductor device 210R has the same structure as 
that of the semiconductor device 2 ION described with 
reference to Fig. 99. That is, the frame 213A has the 
integrally formed bottom portion 237. 

A wiring board 245A used in the present 
embodiment is different from the wiring board 245 
shown in Figs. 89(A) and 103 in that the wiring board 
245A does not have the attachment hole 248 for 
attaching the semiconductor element 211. An enlarged 
view of the wiring board 245A employed in the 
semiconductor device 210R is shown in Fig. 106. 

As shown in this figure, lands 249 are 
provided on a base portion 251A of the wiring board 
245A. Connection electrodes 253, which are to be 
wire-bonded to the semiconductor element 211 are 
provided in outer edge portions of the extending 
portions extending to four peripheral edges of the 
base portion 251A. The connection electrodes 253 and 
the lands 249 are electrically connected by the leads 
218 formed on the extending portions 246 and the base 
portion 251. 

As shown in Fig. 102(A), the base portion 
251A is positioned on the bottom portion 237 of the 
frame 213A, and the wiring board 245A is positioned on 
the bottom portion 237 by an adhesive (not shown). In 
this state, the extending portions 246 extend further 
out than the external periphery of the frame 213A. 
The semiconductor element 211 is mounted in the cavity 
223A formed in the frame 213A. An adhesive 247A for 
fixing the extending portions 246 to the frame 213A is 
provided to the lower surface of the frame 213A. 

After the base portion 251A of the wiring 
board 245A is fixed to the bottom portion 237 of the 
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frame 213A, a step of bending the extending portions 
246 is carried out without execution of the resin 
sealing step employed in the aforementioned 
embodiments. More particularly, as indicated by the 
arrows in Fig. 102(B), the extending portions 246 are 
bent and are then fixed to the frame 213A by the 
adhesive 247A. 

Thus, as shown in Fig. 102(C), the 
connection electrodes 253 formed on the extending 
portions 246 become close to the semiconductor element 
211. Then, the wires 235 are provided between the 
connection electrodes 253 and the semiconductor 
element 211 by the wire bonding process. Fig. 102(D) 
shows a state in which the wires 235 are provided 
between the connection electrodes 253 and the 
semiconductor element 211. 

According to the present embodiment, a resin 
sealing step of forming the sealing resin 215 is 
carried out after the step of bending the extending 
portions 246 and the wire bonding step of bonding the 
wires 235. Fig. 102(E) shows the wiring board 245 A to 
which the sealing resin 215 is provided. The resin 
sealing step can be carried out by using the 
aforementioned mold 224, so that the sealing resin 215 
is formed by the compression molding process. In the 
present embodiment, the heat radiating plate 233 is 
provided at the same time as the sealing resin 215 is 
formed (see Fig. 82). 

After the sealing resin 215 is formed, the 
protruding electrodes 214 are formed on the lands 249 
by, for example, the transfer method. Thus, the 
semiconductor device 210R shown in Fig. 102(F) can be 
obtained. In the semiconductor device 210R thus 
fabricated, the protruding electrodes 214 are 
positioned at the side of the bottom portion 237 of 
the frame 213A, and the cavity 223A is not formed in 
these positions. Hence, the whole area of the bottom 



- 171 - 



portion 237 can be used to arrange the protruding 
electrodes 214. Hence, the protruding electrodes 214 
may be arranged at a wide pitch or an increased number 
of protruding electrodes 214 may be arranged. 

A description will now be given, with 
reference to Figs. 104 through 110, of other 
embodiments of the wiring boards 245 used in the 
semiconductor devices 210E through 210R. In Figs. 104 
through 110, parts that have the same structures as 
those of the wiring board 245 described with reference 
to Fig. 103 are given the same reference numbers, and 
a description thereof will be omitted. 

A wiring board 245B shown in Fig. 104 is of 
a type in which the semiconductor chip 211 is flip- 
chip bonded (hereinafter referred to as TAB type). 
Hence, the inner lead portions 220 protrude within the 
attachment hole 248 . 

The wiring board 245B is characterized in 
that the portions of the base film 217 on the portions 
that are bent in the bending step are removed. By 
removing the base film 217, the leads 218 are exposed 
and the mechanical strength thereof is degraded. 
Hence, solder resists 254 which are liable to be bent 
are provided to the portions in which the base film 
217 is removed. 

Hence, the wiring board 245B thus structured 
can be prevented from expanding at the bent portions, 
so that the contactability between the wiring board 
245B and the frames 213, 213 A and the heat radiating 
plates 233 and 234 can be improved. Hence, it is 
possible to prevent the wiring board 245B from flaking 
off from the frames 213, 213A and the heat radiating 
plates 233 and 234 and to thus improve the reliability 
of the semiconductor devices 210E through 210R. 
Further, improvement in the contactability with the 
frames 231, 213A and the heat radiating plates 233 and 
234 leads to down sizing of the semiconductor devices 
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210E through 21 OR. 

A wiring board 245C shown in Fig, 105 is of 
a type in which the semiconductor element 211 are 
bonded to the leads by the wiring bonding method 
( hereinafter referred to as a wire connection type ) . 
Hence, the wiring board 245C differs from the wiring 
boards 245 and 245A of the TAB type shown in Figs. 103 
and 104 in that the inner lead portions 220 do not 
protrude within the loading hole 248. The wiring 
board 245A shown in Fig. 106 has been described 
previously, and a description thereof will be omitted 
here. 

A wiring board 245D shown in Fig. 107 is of 
the TAB type, and is characterized in that each of the 
extending portions 246A has a triangular shape. 
Hence, pads 249 can be arranged along slant edges of 
the triangular shape. Hence, the adjacent pads 249 
(that is, the protruding electrodes 214) can be 
arranged at a comparatively wide pitch. Thus, the 
pads 249 can easily be formed, and no problem will 
occur even if it is required to arrange an increased 
number of protruding electrodes 214. The extending 
portions 246A shown in Fig. 107 have a triangular 
shape, but are not limited thereto. That is, the 
extending portions 246A can be formed in an arbitrary 
shape which makes it possible to arrange the pads 249 
at a wide pitch. 

A wiring board 245E shown in Fig. 108 is of 
the TAB type, and is characterized in that the 
extending portions 246A have a triangular shape and 
the base film 217 does not have any portion that is to 
be bent. The wiring board 245E in the present 
embodiment makes it possible to prevent the wiring 
board 245E from flaking off from the frames 213, 213A 
and the heat radiating plates 233 and 234, so that the 
semiconductor device can be down sized and the 
reliability thereof can be improved. Further, the 



- 173 - 



pads 249 can easily be arranged so that the 
semiconductor device can meet the requirement of 
increasing the integration density of the 
semiconductor element 211. The solder resists 254 for 
protecting the leads 218 are arranged in the positions 
in which the base film 217 should be removed. 

Wring boards 245F, 245G and 245H shown in 
Fig. 109 are of the TAB type, and are characterized in 
that the lands 249 are formed by providing connection 
holes in the base film 217 (indicated by a pear-skin 
illustration). The wiring board 245F shown in Fig. 
109(A) has an arrangement in which the extending 
portions 246 and the base portion 251 are integrally 
formed. The wiring board 245G shown in Fig. 109(B) 
has an arrangement in which the portions of the base 
film 217 which are to be bent are removed and 
therefore the solder resists 254 are provided. The 
wiring board 245H shown in Fig. 109(C) has an 
arrangement in which the lands 249 are formed on the 
base portion 251A. 

The wiring boards 245F and 245G can be 
applied to the aforementioned semiconductor devices 
210G (see Fig. 92), 210H (see Fig. 93), 210 J (see Fig. 
95), 210L (see Fig. 97), 210 M (see Fig. 98), 210P 
(see Fig. 100), and 210Q (see Fig. 101). The wiring 
board 245H can be applied to the semiconductor device 
210R (see Fig. 102). 

Fig. 110 shows a wiring board 2451 which 
corresponds to a variation of the wiring board 245A 
described with reference to Fig. 106, and particularly 
shows an enlargement view of the connection electrodes 
253 (indicated by a pear-skin illustration). 

The wiring board 2451 is characterized in 
that the connection electrodes 253 are arranged in an 
interdigital formation and corner portions 253a of the 
connection electrodes 253 are curved. The 
interdigital formation of arrangement of the 
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connection electrodes 253 makes it possible to widen 
the area of each of the connection electrodes 253 and 
to simplify the wire bonding process (electrical 
connection process) for making connections to the 
semiconductor element 211. 

The curved corner portions 253a of the 
connection electrodes 253 function to decentralize 
stress generated when a bonding tool (ultrasonic 
welding tool) used for bonding the wires 235 and the 
connection electrodes 253. Hence, the electrical 
connections between the wires 235 and the connection 
electrodes 253 can definitely be made. 

A description will now be given, with 
reference to Figs. Ill through 113, of a semiconductor 
device and its fabrication method according to a forty 
eighth embodiment of the present invention. In Figs. 
Ill through 113, parts that have the same structures 
as those of the semiconductor device 210E according to 
the thirty fifth embodiment shown in Figs. 88 through 
90 are given the same reference numbers, and a 
description thereof will be omitted. 

Fig. Ill shows a semiconductor device 210S 
according to the forty eighth embodiment of the 
present invention, and Figs. 112 and 113 show a method 
for fabricating the semiconductor device 210S. The 
semiconductor device 210S is characterized by using 
mechanical bumps 255 as protruding electrodes. The 
mechanical bumps 255 are obtained by deformation- 
processing or plastic-deforming leads 218 formed in 
the wiring board 245 J, so that the deformed portions 
of the leads 218 protrude from the surface of the 
wiring board 245J and thus serve as protruding 
electrodes . 

The use of the mechanical bumps 255 does not 
need ball members necessary for the transfer method 
employed in the aforementioned embodiments. Hence, 
the number of components can be reduced and the 
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fabrication process can be simplified. The 
deformation-processing step requires a simple step of, 
for example, pressing the leads 218 by a punch (tool) 
or the like, Hence, the mechanical bumps 255 
(protruding electrodes) can easily be formed at low 
cost . 

A description will be given of the method 
for fabricating the semiconductor device 210S. Fig. 
112(A) shows the wiring board 245 J in which the 
mechanical bumps 255 are formed after the resin 
sealing step is executed. As shown in this figure, 
the mechanical bumps 255 are formed in the extending 
portions 246 of the wiring board 245 J. 

An enlarged view of a portion indicated by 
an arrow A shown in Fig. 112(A) is shown in Figs. 
112(B) through 112(D). As shown in these figures, the 
mechanical bumps 255 can have various structures. 

Mechanical bumps 255A shown in Fig. 112(B) 
are characterized as follows. The leads 218 are 
pressed (deformation processing) integrally with the 
insulating film 219. Thereby, the pressed and 
deformed portions of the leads 218 and the insulating 
film 219 protrude from the connection hole 217b. 
Further, cores 256 are provided to resultant recess 
portions formed on the back surface of the deformed 
portions. Thus, the cores 256 have a shape which 
corresponds to the recess portions formed in the back 
surfaces of the mechanical bumps 255. 

The insulating film 219 is subjected to the 
deformation processing together with the leads 218, 
and is not required to be removed. Hence, the step of 
forming the mechanical bumps 255A is simple. Further, 
the cores 256 arranged in the recess portions prevent 
the mechanical bumps 255A from being deformed even 
when the mechanical bumps 255A receives a pressure at 
the time of mounting the semiconductor device 210S. 

In the structure shown in Fig. 112(C), 
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mechanical bumps 255B are formed by removing the 
insulating film 219 and pressing the leads 218 (by 
deformation processing). The cores 256 are provided 
to the resultant recess portions formed on the back 
sides of the mechanical bumps 255B. 

The mechanical bumps 255B are obtained by 
pressing the leads 218 only, and can be formed in a 
shape with high precision, as compared to the 
structure shown in Fig. 112(B) in which the insulating 
film 219 is pressed together with the leads 218. If 
the insulating film 219 does not have a uniform 
thickness, the shapes of the mechanical bumps 255B may 
be affected by the uneven thickness. The structure 
shown in Fig. 112(C) is not affected by the thickness 
of the insulating film 219, so that the mechanical 
bumps 255B can be formed with high precision. 

The structure shown in Fig. 112(D) is 
characterized in that the cores 256 used in the 
structure shown in Fig. 112(B) are not used, but the 
second adhesive 247 is provided in the recess portions 
formed on the back side of the mechanical bumps 255C. 

The second adhesive 247 functions to fix the 
extending portions 246 to the frame 213 and is 
hardened so as to have a given rigidity. Hence, the 
second adhesive 247 provided in the recess portions 
functions as the cores 256. 

The use of the second adhesive 247 as the 
cores 256 makes it possible to reduce the number of 
components, as compared to the structures shown in 
Figs. 112(B) and 112(C), and to simplify the step of 
forming the mechanical bumps 255C, 

After the mechanical bumps 255 are formed in 
the wiring board 245J by any of the above-mentioned 
methods, the semiconductor element 211 is flip-chip 
bonded to the wiring board 245 J. Subsequently, a 
resin sealing step using the compression molding 
method is carried out, so that a state shown in Fig. 
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112(A) can be obtained. Then, a bending step is 
performed as shown in Fig. 113, and the extending 
portions 246 are bent towards the upper surface of the 
frame 213 and is fixed thereto by the second adhesive 
247. Thus, the semiconductor device 210S shown in 
Fig. Ill can be obtained. 

Fig. 114 shows a semiconductor device 210T 
and its fabrication method according to a forty ninth 
embodiment of the present invention. The 
semiconductor device 210S and its fabrication method 
described with reference to Figs. Ill through 113 
employ the flip-chip bonding in order to connect the 
semiconductor element 211 and the wiring board 245 J. 

In contrast, as shown in Fig. 114, the forty 
ninth embodiment is characterized by connecting the 
semiconductor element 211 and the wiring board 245J by 
the wires 235. Even when the mechanical bumps 255 are 
employed, the semiconductor element 211 and the wiring 
board 245 J can be connected by the TAB method or the 
wire bonding method. The semiconductor device 210T 
and its fabrication method are the same as the 
semiconductor device 210S and its fabrication method 
described with reference to Figs. Ill through 113 
except for the arrangement of the connections between 
the semiconductor element 211 and the wiring board 
245 J, and thus a description thereof will be omitted. 

A description will be given of a 
semiconductor device and its fabrication method 
according to a fiftieth embodiment of the present 
invention. Fig. 115 is a diagram showing a 
semiconductor device 210U and its fabrication method 
according to the fiftieth embodiment of the present 
invention. In Fig. 115, parts that have the same 
structures as those shown in Fig.s 102, 111 and 112 
are given the same reference numbers, and a 
description thereof will be omitted. 

Fig. 115(F) shows the semiconductor device 
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210U according to the fiftieth embodiment of the 
present invention. The frame 213A used in the 
semiconductor device 210U has the same structure as 
that of the semiconductor device 210R described with 
reference to Fig. 102. That is, the frame 213A 
includes the integrally formed bottom portion 237. A 
wiring board 245K used in the present embodiment has 
an arrangement in which the protruding electrodes 255 
are formed on base portion 251A. 

As shown in Fig. 115(A), the base portion 
251A is positioned on the bottom portion 237 of the 
frame 213A, and is fixed thereto by the second 
adhesive 247. The extending portions 246 extend 
outwards from the outer periphery of the frame 213 A. 
The semiconductor element 211 is mounted by the 
adhesive 236 within the cavity 223A formed in the 
frame 213A. 

After the base portion 251A of the wiring 
board 245A is fixed to the bottom portion 237 of the 
frame 213A, the extending portions 246 are bent as 
shown in Fig.s 115(B) and 115(C), and the extending 
portions 246 are fixed to the frame 213A by the 
adhesive 247A. Then, the wires 235 are provided 
between the connection electrodes 253 and the 
semiconductor element 211 by the wire bonding method. 
Fig. 115(D) shows a state in which the wires 235 are 
provided between the connection electrodes 253 and the 
semiconductor element 211. 

After the wires 235 are provided, a resin 
sealing step is performed. Fig. 115(E) shows a state 
in which the wiring board 245K is loaded onto the mold 
224C. In the present embodiment, the mechanical bumps 
255 are formed on the wiring board 245K preceding to 
the resin sealing step. Thus, inserting holes 257 
into which the mechanical bumps 255 are inserted are 
formed in an upper mold 225B of the mold 224C. 

The sealing resin 215 is shaped by the 
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compression-molding method. In the present 
embodiment, the heat radiating plate 233 is arranged 
at the same time as the sealing resin 215 is formed. 
By forming the sealing resin 215, the semiconductor 
device 210U shown in Fig. 115(F) can be obtained. 

The semiconductor device 210U has the same 
advantages as the semiconductor device 21 OR shown in 
Fig. 102. More particularly, the mechanical bumps 255 
are positioned on the side of the bottom portion 237 
of the frame 213A, and the cavity 223A is not formed 
at the positions. Hence, the whole area of the bottom 
portion 237 can be used to arrange the mechanical 
bumps 255. Hence, the mechanical bumps 255 can be 
arranged at a comparatively wide pitch and an 
increased number of mechanical bumps 255 can be 
arranged on the bottom portion 237. 

Fig. 116 is a diagram showing various 
semiconductor devices equipped with the mechanical 
bumps 255. Fig. 116(A) shows a semiconductor device 
210V, which has an arrangement in which the mechanical 
bumps 255 are applied, as protruding electrodes, to 
the semiconductor device 10A of the thirty first 
embodiment described with reference to Fig. 81. Fig. 
116(B) shows a semiconductor device 210W, which has an 
arrangement in which the mechanical bumps 255 are 
applied, as protruding electrodes, to the 
semiconductor device 10B of the thirty second 
embodiment described with reference to Fig. 84. Fig. 
116(C) shows a semiconductor device 210X, which has an 
arrangement in which the mechanical bumps 255 are 
applied, as protruding electrodes, to the 
semiconductor device 210D of the thirty fourth 
embodiment described with reference to Fig. 116(C). 

As shown in Fig. 116, the mechanical bumps 
255 can be applied to the semiconductor devices 210V - 
210X which do not have the extending portions 246 
which are not bent. The structures of the 
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semiconductor devices 210V - 210X shown in Fig. 116 
other than the mechanical bumps 255 are the same as 
those of the aforementioned semiconductor devices 
210A, 210B and 210D, and a description thereof will be 
omitted . 

Fig. 117(E) shows a semiconductor device 
210Y according to fifty first embodiment of the 
present invention, which is characterized in that the 
frame 213 or 213A used in the aforementioned 
embodiments is not used. Hence, the semiconductor 
element 211 is supported by only the sealing resin 
215. Hence, it is possible to further facilitate down 
sizing of the semiconductor device 210Y and to reduce 
the fabrication cost and simplify the assembly work 
due to a reduction in the number of components. 

A description will be given of a method for 
fabricating the semiconductor device 210Y. In the 
following description, the semiconductor device 210Y 
has the mechanical bumps 255 as protruding electrodes. 
However, the following method can be applied to 
semiconductor devices having protruding electrodes 
other than the mechanical bumps. 

Fig. 117(A) shows a state in which the 
mechanical bumps 255 are already formed and a wiring 
board 246L to which the semiconductor element 211 is 
provided is loaded to the mold 224C. In the present 
embodiment, the semiconductor element 211 and the 
wiring board 24 6L are electrically connected together 
by the wires 235. The mold 224C has the inserting 
holes 257 into which the mechanical bumps 255 are 
inserted, as in the case shown in Fig. 115(E). 

The wiring board 246L is loaded onto the 
mold 224C, and the upper mold 225B and the lower mold 
226 are moved so as to be close to each other. Then, 
as shown in Fig. 117(B), the wiring board 246L is 
clamped between the upper mold 225B and the lower mold 
226. 
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Then, as shown in Fig* 117(C), the first 
lower mold half body 228 is moved up, and the sealing 
resin 227 seals the semiconductor element 211 and the 
wire 235 with a predetermined compression pressure. 
That is, the sealing resin 215 is formed by the 
compression molding method. The resin sealing step is 
carried out in a state in which the heat radiating 
plate 233 is placed on the first lower mold half body 
228. Hence, the heat radiating resin 215 can be 
provided at the same time as the sealing resin 215 is 
formed. 

Fig. 117(D) shows a state in which the 
wiring board 245L to which the sealing resin 215 is 
provided is detached from the mold 224C. In this 
state, there are unnecessary extending portions 258 
extending from the side portions of the sealing resin 
215. The unnecessary portions 258 are cut and removed 
after the separating process, so that the 
semiconductor device 210Y shown in Fig. 117(E) can be 
obtained . 

Fig. 118 shows a semiconductor device 310A 
according to a fifty fourth embodiment of the present 
invention. Fig. 118(A) shows a cross-sectional view 
of the semiconductor device 310A, and Fig. 118(B) is a 
side view of the semiconductor device 310A. 

The semiconductor device 31 OA has a very 
simple structure, which is generally made up of a 
semiconductor element 312, an electrode board 314A, a 
sealing resin 316A and protruding terminals 318. The 
semiconductor device 312 (semiconductor chip) has a 
semiconductor substrate in which electronic circuits 
are formed. A plurality of bump electrodes 322 are 
formed on the mounting surface of the semiconductor 
element 312. The bump electrodes 322 has an 
arrangement in which solder balls are arranged by the 
transfer method, and are bonded to the electrode board 
314 by the flip-flop bonding. Alternatively a reflow 
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process may be employed. 

By bonding "the semiconductor element 312 and 
the electrode plate 314 in the flip-chip bonding 
formation, it is possible to reduce the space 
necess ary for bonding, as compared to the use of wires 
and to thus down size the semiconductor device 31 OA. 
Further, it is possible to reduce the wiring length in 
the bonded portions the impedance and thus improve the 
electrical performance. Further, it is possible to 
narrow the pitch at which the bump electrodes 322 are 
arranged and realize an increased number of pins. 

The electrode plate 314 functions as an 
interposer and is formed of an electrically conductive 
substance such as a copper alloy. As shown in Fig. 
119(A), the electrode plate 314 includes a plurality 
of metallic plate patterns 326 having predetermined 
pattern shapes (as will be described later, Fig. 
119(A) shows the electrode plate 314 in a lead frame 
formation. 

The metallic plate patterns 326 has a lower 
surface to which the bump electrodes 322 of the 
semiconductor element 312 are bonded, and an upper 
surface to which the protruding terminals 318 are 
bonded. Thus, the metallic plate patterns 326 
function to electrically connect the bump electrodes 
322 and the protruding terminals 318. As shown in 
Fig. 118(B), end portions of the metallic plate 
patterns 326 are exposed from the side surfaces of the 
sealing resin 316A, and form side terminals 320. 

The protruding terminals 318 are, for 
example, ball bumps made of solder (protruding 
electrodes) and are bonded to the electrode plate 314. 
The protruding terminals 318 are electrically 
connected to the existing bump electrodes 322 through 
the metallic plate patterns 326. 

The sealing resin 31 6A is formed so as to 
cover the semiconductor element 312, the electrode 
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plate 314 and parts of the protruding terminals 318. 
The sealing resin 316A is formed of resin having 
electrically insulating performance such as polyimide 
and epoxy, and a minimum size sufficient to cover and 
protect the semiconductor element 312. Hence, the 
down-sizing of the semiconductor device 310A can be 
realized. 

In the state observed after the sealing 
resin 316A is formed, a back surface 328 of the 
semiconductor element 312 is exposed from the sealing 
resin 31 6A. There are no electronic circuits in the 
back surface of the semiconductor element 312, which 
has a comparatively large mechanical strength. Hence, 
there is no problem in the arrangement in which the 
back surface 328 is exposed from the sealing resin 
316A. The above arrangement functions to improve the 
heat radiating performance of the semiconductor device 
31 OA because heat generated in the semiconductor 
element 312 can be radiated from the back surface 328 
to the outside. 

In the state in which the sealing resin 316A 
is formed, the end portions of the electrode plate 314 
are exposed from the side surfaces of the sealing 
resin 316A so that side terminals 320 can be formed. 
Hence, it is possible to use, together with the 
protruding terminals 318, side terminals 320 as 
external connection terminals for making connections 
to another board or device. 

Fig. 128 shows a mounting arrangement of the 
semiconductor device according to the fifty fourth 
embodiment, and more particularly, shows a state in 
which the semiconductor device 31 OA is mounted on a 
mounting board 332. As shown in Fig. 128, the 
protruding terminals 418 are positioned between the 
bottom surface of the sealing resin 316A and the 
mounting board 332, and cannot be visually observed or 
connected to a test tool such as a probe from the 
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outside of the device. 

The semiconductor device 310A has the side 
terminals 320 which are exposed from the side surfaces 
of the sealing resin 316A. Hence, even after the 
semiconductor device 312 is mounted on the mounting 
board 322, it is still possible to test the 
semiconductor device 310A by using the side t 
terminals 320. Hence, it is possible to detect a 
defective semiconductor device and to improve the 
yield and reliability. 

Turning to Fig. 118 again, a further 
description will be given of the semiconductor device 
310A. 

The above-mentioned sealing resin 316A 
covers not only the semiconductor element 312 but also 
the interfaces at which the protruding terminals 318 
of the electrode plate 314. Hence, the protruding 
terminals 318 are protected by the sealing resin 316A. 
Hence, it is possible to prevent the protruding 
terminals 318 from flaking off from the semiconductor 
device 310A due to external force. Since the sealing 
resin 316A has electrically insulating performance, it 
is possible to prevent the adjacent protruding 
terminals from being short-circuited particularly in 
an arrangement in which the protruding terminals 318 
are arranged at a high density (that is, at a narrow 
pitch) . 

The protruding terminals 318 protrude from 
the sealing resin 316A. Hence, it is possible to 
definitely connect the protruding terminals 318 to the 
mounting board 332. Further, the semiconductor device 
310A can be handled as in the case of the BGA (Ball 
Grid Array) as shown in Fig. 128. Hence, the mounting 
reliability can be improved. 

The electrode plate 314A of the 
semiconductor device 310A will be drawn to attention. 

As has been described previously, the 



- 185 - 



electrode plate 314A is a metallic plate. Thus, when 
the metallic plate 314A is provided in the sealing 
resin 316A for protecting the semiconductor element 
312 , the metallic plate 314A functions as a 
reinforcement member which reinforces the electrode 
plate. Hence, it is possible to more definitely 
protect the semiconductor element 312 and improve the 
reliability of the semiconductor device 310A. The 
electrode plate 314A is positioned between the 
semiconductor element 312 and the protruding 
electrodes 318 and the side terminals 320 serving as 
the external connection ends. Hence, the routing of 
wiring between the semiconductor element 312, the 
protruding terminals 318 and the side terminals 320 
can be realized within the semiconductor device 310A. 
This is different from a conventional arrangement in 
which external connection ends are directly connected 
to the semiconductor device. According to the present 
embodiment arrangement, the electrode plate 314 
increases the degree of freedom in layout of terminals 
of the semiconductor device 312 and external 
connection terminals (protruding terminals 318 and 
side terminals 320). 

The electrode plate 314A is formed of an 
electrically conductive metal, which generally has 
better thermal conductivity than the sealing resin 
316A. Hence, heat generated in the semiconductor 
element 312 can be radiated through the electrode 
plate 314A. Hence, it is possible to efficiently 
radiate heat generated in the semiconductor element 
312 and thus ensure the stable operation of the 
semiconductor element 312. 

A description will be given of a method for 
fabricating the semiconductor device 310A. 

Figs. 119 through 122 are diagrams showing 
the method for fabricating the semiconductor device 
310A. In Figs. 119 through 122, parts that have the 
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same structures as -those shown in Fig. 118 are given 
-the same reference numbers. 

The fabrication method of the present 
embodiment includes an electrode plate forming step, a 
chip mounting step, a protruding terminal forming 
step, a sealing resin forming step and a cutting step. 
In the electrode plate forming step, a pattern forming 
process is carried out for a metallic base formed of a 
copper alloy (for example, a Cu-Ni-Sn system) which is 
generally used to form the lead frames. Thereby, a 
lead frame 234A having a plurality of electrode plates 
314 is formed. The pattern forming process performed 
in the electrode plate forming step uses an etching 
method or press processing method. 

The etching method and press processing 
method are generally used to form the lead frames. 
Hence, by applying the etching method or the press 
processing method to the step of forming the lead 
frames, the lead frame 324A can be formed without any 
increase in the facility. 

Fig. 119(A) is a diagram of an enlarged view 
of a part of the lead frame 324A, in which four 
electrode plates 314A are depicted. According to the 
present embodiment fabrication method, a plurality of 
electrode plates 314A can be obtained from the lead 
frame 324A. 

The electrode plates 314A have a plurality 
of metallic plate patterns 326, which can be processed 
to have arbitrary wiring patterns in the pattern 
forming step. Hence, the routing of wires can be 
realized by using the electrode plates 314A, so that 
the layout of external connection terminals formed on 
the electrode plates 314A can be determined with a 
large degree of freedom. 

Fig. 119(B) shows a semiconductor element 
312 (312A - 312C) provided on the electrode plates 
(the lead frame 324A). In the present embodiment, 
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three semiconductor elements 312A through 312C are 
mounted on a single electrode plate 314A. The 
semiconductor elements 312A - 312C are equipped with 
the bump electrodes 322 used for making electrical 
connections to the respective electrode plates 314A. 

As shown in Fig. 119(B), the sizes of the 
semiconductor elements 312A - 312C may not be required 
to be equal to each other. The metallic plate 
patterns 326 formed on the electrode plates 314A are 
configured so as to correspond to the positions in 
which the bump electrodes 322 are to be formed. 

After the electrode plate forming step is 
completed, the chip mounting step is performed, in 
which the semiconductor elements 3 12 A through 312C are 
mounted on the electrode plates 314A and are 
electrically connected thereto. Figs. 120(A) and 
120(B) show a state in which the semiconductor 
elements 312A - 312C are mounted on the respective 
electrode plates 314A. 

The present embodiment employs the flip-chip 
bonding method as means for bonding the semiconductor 
elements 312A - 312C to the electrodes 314A so that 
the electrode plates 314A are directly bonded to the 
bump electrodes 322. Hence, it is possible to reduce 
the bonding areas between the semiconductor elements 
312A - 312C and the electrode plates 314A and reduce 
the connection impedance. 

After the chip mounting step is completed, 
the protruding terminal forming step is carried out, 
in which the protruding terminals 318 are formed in 
given positions of the metallic plate patterns 326 
forming the electrode plates 314A. The protruding 
terminals 318 are formed of solder balls, which are 
bonded to the metallic plate patterns 326 by, for 
example, the transfer method. Fig. 121 shows the 
electrode plate 314A on which the protruding terminals 
318 are arranged. The protruding terminals 318 are 
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arranged in a matrix formation by appropriately 
selecting the wiring patterns of the metallic plate 
patterns 326. 

After the above protruding terminal forming 
step is completed, the sealing resin forming step is 
carried out, in which the lead frame 324A, to which 
the semiconductor elements 312 (312A - 312C) and the 
protruding terminals 318 are provided, is loaded onto 
the mold and the sealing resin 316A is formed by the 
compression molding method. Thus, the semiconductor 
elements 312 and the electrode plates 314A are sealed 
by the sealing resin 316A* Hence, the semiconductor 
elements 312 and the electrode plates 314A can be 
protected by the sealing resin 316A, so that the 
reliability of the semiconductor device 310A can be 
improved . 

Fig. 122 shows the lead frame 324A to which 
the sealing resin 316A is formed. As shown, the back 
surfaces of the semiconductor elements 312 (312A - 
312C) are exposed from the sealing resin 316A, and 
predetermined end portions of the protruding terminals 
316A protrude from the sealing resin 316A. By 
exposing the back surfaces of the semiconductor 
elements 312 from the sealing resin 316A, it is 
possible to improve the heat radiating efficiency. By 
protruding the end portions of the protruding 
terminals 318 from the sealing resin 316A, the 
mounting performance can be improved. 

After the sealing resin forming step is 
completed, the cutting step is executed. The sealing 
resin 316A and the lead frame 324A (electrode plates 
314A) are cut at the boundaries of the semiconductor 
devices (indicated by lines A- A shown in Fig. 122). 
Hence, a plurality of semiconductor devices shown in 
Fig. 18 can be obtained. 

By cutting the lead frame 324A (electrode 
plates 314A) together with the sealing resin 316A, the 
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electrode plates 314A are exposed in the side surfaces 
of the sealing resins 316A, and the exposed portions 
of the electrode plates 314A function as the side 
terminals 320, which can be used for external 
connection terminals. 

A description will be given of a 
semiconductor device 310B according to a fifty fifth 
embodiment of the present invention. 

Fig. 123 is a diagram showing the 
semiconductor device 310B according to the fifty fifth 
embodiment. More particularly, Fig. 123(A) shows a 
cross section of the semiconductor device 310B, and 
Fig. 123(B) shows a bottom surface thereof. In Fig. 
123, parts that have the same structures as those of 
the semiconductor device 310A according to the fifty 
fourth embodiment described with reference to Fig. 118 
are given the same reference numbers, and a 
description thereof will be omitted. 

In the aforementioned semiconductor device 
31 OA according to the fifty fourth embodiment of the 
present invention, the protruding terminals 318 are 
exposed from the sealing resin 316A. In contrast, the 
semiconductor device 310B is characterized in that the 
electrode plate 314A is directly exposed from the 
sealing resin 316B without providing the protruding 
terminals 318. 

Since the semiconductor device 310B does not 
have the protruding terminals 318, it is possible to 
reduce the number of components and simplify the 
fabrication process. The electrode plate 341A is 
exposed from not only the side surfaces of the sealing 
resin 316B but also the bottom surface, and thus form 
the external connection terminals. Hence, the 
mounting using any of the side and bottom surfaces can 
be realized. 

Fig. 130 shows an arrangement in which the 
semiconductor device 31 OB is mounted on the mounting 
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board 332. As shown in this figure, the semiconductor 
device 310B is mounted on the mounting board 332 using 
solders 336 in a face-down formation. The solders 336 
extend not only to the bottom portion of the electrode 
plate 314A but also to the side terminals 320, so that 
solder bonding can be realized. 

The semiconductor device 31 OB can be mounted 
using the side terminals 320 only as in the case of a 
semiconductor device 310C of to a fifty sixth 
embodiment which will be described later. Hence, the 
semiconductor device 310B has an improved degree of 
freedom in mounting. 

A description will now be given of a 
semiconductor device 310C according to the fifty sixth 
embodiment. More particularly, Fig. 124(A) shows a 
cross section of the semiconductor device 310B and 
Fig. 124(B) shows an upper surface thereof. 

In the aforementioned semiconductor device 
310B according to the fifty fifth embodiment, the side 
surface and side end portions of the electrode plate 
314 are directly exposed from the sealing resin 316B. 
In contrast, the semiconductor device 310C is 
characterized in that only the side portions of the 
electrode plate 314A are exposed from the sealing 
resin 316C whereby the side terminals 320 can be 
formed. 

The electrode plate 314A of the 
semiconductor device 3 10C is embedded in the sealing 
resin 316C while the side terminals 320 remain. 
Hence, it is possible to prevent the electrode plate 
314A from flaking off from the sealing resin 316C due 
to thermal stress and external force and to thus 
improve the reliability of the semiconductor device 
310C. 

A description will now be given of a 
semiconductor device 310D according to a fifty seventh 
embodiment . 
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Fig. 125 is a diagram of the semiconductor 
device 310D according to the fifty seventh embodiment. 
More particularly. Fig. 125(A) shows a cross section 
of the semiconductor device 310D, Fig. 125(B) shows an 
upper surface thereof, and Fig. 125(C) shows a bottom 
surface thereof. 

The semiconductor device 310D is 
characterized by forming protruding terminals 330 in 
an electrode plate 314B. The protruding terminals 330 
are shaped by press-processing the electrode plate 
314B. Thus, the protruding terminals 330 and the 
electrode plate 314B are integrally formed. 
Alternatively, another electrically conductive member 
may be attached. 

The step of forming the protruding terminals 
330 is totally performed in the aforementioned 
electrode plate forming step. Hence, the, formation of 
the protruding terminals 330 does not make the 
fabrication process complex. Further, the number of 
components can be reduced, as compared to an 
arrangement in which the protruding terminals 330 are 
formed by another member. 

As shown in Figs. 125(A) and 125(B), the 
protruding terminals 330 are exposed from the bottom 
surface of the sealing resin 316D. Hence, the 
protruding terminals 330 can be made to function as 
external connection terminals. 

Fig. 134 shows a state in which the 
semiconductor device 310D is mounted on the mounting 
board 332. As shown, the semiconductor device 310D is 
mounted on the mounting board 332 by using solders 
354. The protruding terminals 330 are exposed from 
the bottom and side surfaces of the sealing resin 
316D. Hence, the contact areas to the solders 354 can 
be increased, and the protruding terminals 330 can 
definitely be connected to the mounting board 332. 

Except for the protruding terminals 330 and 
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the side terminals 320 , the electrode plate 314B is 
embedded in the sealing resin 316D. Hence, the 
adjacent protruding terminals 330 can be electrically 
isolated from each other by the sealing resin 316D. 
Hence, it is possible to prevent the adjacent 
protruding terminals 330 from being short-circuited by 
the solders 354 at the time of mounting and to thus 
improve the reliability of mounting. 

Figs. 126 and 127 show a method for 
fabricating the semiconductor device according to the 
fifty fifth embodiment of the present invention, and 
more particularly the method of fabricating the 
semiconductor device 310D. 

The fabricating method of the present 
invention has the steps that are the same as those of 
the fabrication method according to the fifty fourth 
embodiment described with reference to Figs. 119 
through 122 except for an electrode forming step, a 
sealing resin forming step and a cutting step. The 
following is directed to the electrode plate forming 
step. 

In the present electrode plate forming step, 
the protruding terminals 330 are press-processed at 
the same time as the lead frame 324B having the 
electrode plates 314B is formed. the cutting step of 
the individual electrode plates 314B and the press 
processing for the formation of the protruding 
terminals 330 can be simultaneously carried out by 
selecting the structure of the mold for forming the 
lead frame 324B. 

Fig. 126 shows the lead frame 324B formed by 
the electrode plate forming step. In this figure, 
hatched portions denote the protruding terminals 330, 
which protrude from the electrode plate 314B. 
According to the present embodiment, the protruding 
terminals 330 can be formed at the same time as the 
electrode plate 314B is formed. Hence, the process 
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for fabricating the semiconductor device 310D can be 
simplified. 

As shown in Fig. 127, the sealing resin 
forming step is carried out wherein the sealing resin 
316D is formed so that the protruding terminals 330 
are exposed from the sealing resin 31 6D. In order to 
easily obtain the above arrangement, the cavity 
surface of the mold used in the sealing resin forming 
step is made to come into contact with the protruding 
terminals 330 . 

The cutting positions in the cutting step 
are indicated by the broken lines A-A shown in Fig. 
127, and are selected so that the side surfaces of the 
protruding terminals 330 are exposed from the sealing 
resin 316D. Hence, as shown in Fig. 134, the solders 
354 extend up to the side surfaces of the protruding 
terminals 330 at the time of mounting, so that 
definite soldering can be realized. 

A description will now be given of mounting 
arrangements in which the semiconductor devices 310A - 
310D are mounted on the mounting board 332. 

Figs. 128 through 134 show mounting 
arrangements of the semiconductor devices 310A - 310D 
according to fifty fourth through sixtieth embodiments 
of the present invention. A description of the 
following has been described and will be omitted: the 
mounting arrangement for mounting the semiconductor 
device 310A according to the fifty fourth embodiment 
shown in Fig. 128, the mounting arrangement for 
mounting the semiconductor device 31 OB according to 
the fifty sixth embodiment shown in Fig. 130, and the 
mounting structure for mounting the semiconductor 
device 310D according to the sixtieth embodiment shown 
in Fig. 134. 

Fig. 129 shows a mounting arrangement for 
the semiconductor device according to the fifty fifth 
embodiment . 
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The present mounting arrangement shown Fig. 
129 employs the semiconductor device 310A according to 
the fifty fourth embodiment by way of example, and is 
characterized in that mounting bumps 334 are provided 
to the protruding terminals 318 for external 
connections, and the semiconductor device 310A is 
bonded to the mounting board 332 through the mounting 
bumps 334. 

By bonding the semiconductor device 3 10 A to 
the mounting board 332 through the mounting bumps 334, 
.the semiconductor device 310A can be mounted in the 
same manner as the BGA (Ball Grid Array) type 
semiconductor device, and can meet a requirement for 
improvement in the mounting performance and the use of 
an increased number of pins. 

Since the protruding terminals 318 are 
formed on the electrode plate 314A, there is a limit 
on the volumes of the protruding terminals 318. 
However, the mounting bumps 334 are allowed to have an 
arbitrary volume. Hence, by maximizing the volumes of 
the mounting bumps 334 within a range in which the 
adjacent mounting bumps 334 are not short-circuited, 
the performance of bonding between the semiconductor 
device 310A and the mounting board 332 can be improved 
and thus the reliability thereof can be improved. The 
mounting arrangement of the present embodiment can be 
applied to the semiconductor devices 310A, 310B and 
310D. 

Fig. 131 shows a mounting arrangement for 
the semiconductor device according to the fifty 
seventh embodiment of the present invention. 

The present mounting arrangement employs the 
semiconductor device 310B according to the fifty fifth 
embodiment by way of example, and is characterized by 
bonding the semiconductor device 31 OB to the mounting 
board 332 by using a mounting member 338. 

The mounting member 338 is made up of 
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connection pins 340 and a positioning member 342. The 
connection pins 340 are formed of flexible 
electrically conductive substance (for example, a 
spring member having electrical conductivity), and are 
arranged in the positions corresponding to those in 
which the external connection terminals of the 
electrode plate 314A are located. The positioning 
member 342 is made of a flexible and insulating 
substance such as silicon rubber, and functions to 
position the connection pins 340 in the above given 
positions . 

The mounting member 338 thus configured is 
used so that the upper ends of the connection pins 340 
are bonded to the electrode plate 314A of the 
semiconductor device 310B (for example, soldering), 
and the lower ends of the connection pins 340 are 
bonded to the mounting board 332. 

As described above, the connection pins 340 
are interposed between the external connection 
terminals and the mounting board. The connection pins 
340 are flexible and thus absorb stress generated at 
the interface between the semiconductor device 310B 
and the mounting board 332 due to the difference in 
thermal expansion coefficient therebetween at the time 
of, for example, heating the device- If the 
connection pins 340 are formed of a material having 
flexibility, the positioning member 342 will absorb 
the above stress. 

Hence, even if the above stress is applied, 
the bonded condition between the semiconductor device 
310B and the mounting board 332 can definitely be 
maintained, and the reliability of the mounting can be 
improved. The positioning member 342 supporting the 
connection pins 340 is flexible, and thus does not 
prevent the connection pins 340 from being flexibly 
deformed. Hence, the positioning member 342 can 
definitely absorb the stress. 
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Since the connection pins 340 are positioned 
by the positioning member 342, it is not required to 
position the connection pins 340 with respect to the 
semiconductor device 310B (the electrode plate 314A) 
and with respect to the mounting board 332. Hence, 
the mounting operation can easily be performed- The 
present mounting arrangement can be applied to the 
other semiconductor devices 310A, 310B and 310D. 

Fig. 132 shows a mounting arrangement for 
the semiconductor device according to the fifty eighth 
embodiment of the present invention. 

The present mounting arrangement employs the 
semiconductor device 3 10C according to the fifty sixth 
embodiment by way of example, and is characterized by 
mounting the semiconductor device 3 10C on the mounting 
board 332 through a socket 344. 

The socket 344 is made up of an attachment 
portion 346 to which the semiconductor device 310C is 
attached, and lead parts 348 provided so as to be 
connected to the side terminals 346 exposed from the 
side surfaces of the sealing resin 316C. The 
semiconductor device is attached to the attachment 
portion 346, and the upper portions of the lead parts 
348 and the side terminals of the semiconductor device 
310C are electrically connected together. Then, the 
lower portion of the lead portion 348 is bonded to the 
mounting board 332 (for example, soldering). Hence, 
the semiconductor device 3 10C is mounted on the 
mounting board 332 through the socket 344. 

By mounting the semiconductor device 3 10C on 
the mounting board 332 through the socket 344, the 
attachment and detachment of the semiconductor device 
310C with respect to the mounting board 332 can be 
realized by merely attaching and detaching the 
semiconductor device 310C to and from the socket 344. 
Hence, even if the semiconductor device 3 10C is 
required to be replaced by new one, for example, in 



- 197 - 



the maintenance work, the above replacement can easily 
be realized. 

The lead parts 348 attached to the socket 
344 are arranged to the sides of the attachment 
portion 346. Further, the side terminals 320 of the 
semiconductor device 3 10C are exposed from the sealing 
resin 316C. Hence, the lead parts 348 and the side 
terminals 320 face each other in the state in which 
the semiconductor device 3 10C is attached to the 
attachment portion 346. Thus, connections between the 
lead parts 348 and the semiconductor device 3 10C can 
be made without extending and routing the lead parts 
348. Hence, the structure of the socket 344 can be 
simplified. 

Fig. 133 shows a mounting arrangement for 
the semiconductor device according to the fifty ninth 
embodiment of the present invention. 

The present mounting arrangement mounts the 
semiconductor device 3 10C on the mounting board 332 by 
using lead parts 350 as in the case of the mounting 
arrangement according to the aforementioned fifty 
eighth embodiment, and is characterized in that a die 
stage 352 is substituted for the attachment portion 
346. 

A socket 351 used in the present embodiment 
is made up of the lead parts 350 and the die stage 
352, which are integrally formed by a lead frame 
member. The die stage 352 supports the semiconductor 
device 310C, and the lead parts 350 are arranged on 
the outer periphery thereof. The portions of the lead 
parts 350 that face the semiconductor device 310C are 
partially bent so as to be electrically connected to t 
he side terminals 320. 

Even by using the above socket 351, the 
semiconductor device 3 10C can be attached to and 
detached from the mounting board as in the case of the 
mounting arrangement according to the fifty eighth 
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embodiment. The lead parts 350 and the die stage 352 
of the socket 351 are integrally formed, so that the 
number of components can be reduced and t he socket 
351 can easily be produced. 

A description will now be given of a 
semiconductor device 310E according to a fifty eighth 
embodiment of the present invention. 

Fig. 135 is a cross-sectional view of the 
semiconductor device 310E according to the fifty 
eighth embodiment of the present invention. The 
semiconductor device 310E is characterized in that a 
heat radiating plate (heat radiating member) 356 is 
provided on the upper surface of the semiconductor 
device 310A according to the aforementioned fifty 
fourth embodiment. 

The heat radiating plate 356 is formed of a 
light substance having a good thermal conductivity 
such as aluminum. The heat radiating plate 356 is 
bonded to the semiconductor elements 312 and the 
sealing resin 316A by an adhesive having a high 
thermal conductivity. By arranging the heat radiating 
plate 356 on the sealing resin 316A in a position 
close to the semiconductor elements 312, it is 
possible to efficiently radiate heat generated in the 
semiconductor elements 312. 

The back surfaces 328 of the semiconductor 
elements 312 are exposed from the sealing resin 316A, 
and the heat radiating plate 356 is directly attached 
to the exposed back surfaces 328. That is, the 
sealing resin 316A having poor thermal conductivity is 
not interposed between the heat radiating plate 356 
and the semiconductor elements 312 , so that the heat 
radiating performance can further be improved. 

A description will now be given of a method 
for fabricating the semiconductor device 310E thus 
configured (the fabrication method according to the 
fifty sixth embodiment). 
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Figs. 136 through 141 are diagrams showing 
■the method of fabricating the semiconductor device 
310E. In Figs. 136 through 141, parts that have the 
same structures as those used for explaining the 
fabrication method of the fifty fourth embodiment with 
reference to Figs. 119 through 122 are given the same 
reference numbers, and a description thereof will be 
omitted . 

The present fabrication method is 
characterized by applying a chip attachment step to 
the fabrication method of the fifty fourth embodiment. 
The chip attachment step attaches the semiconductor 
elements 312 to the heat radiating member 356 before 
the chip mounting step. Further, the present 
fabrication method includes the same electrode plate 
forming step, the chip mounting step, the protruding 
terminal forming step, the sealing resin forming step 
and the cutting step as those of the fifty fourth 
embodiment . 

Fig. 136 is a diagram of an enlarged view of 
a part of the lead frame 324A obtained by the 
electrode plate forming step. Each area enclosed by 
the broken lines in Fig. 136 corresponds to one 
semiconductor device 310E (hereinafter the area is 
referred to as bonding attachment area 358). 

Fig. 137 shows the chip attachment step, in 
which the heat radiating plates 356 each having the 
same area as that of each of the attachment areas 358 
are formed. Then, the semiconductor elements 312 
(312A - 312C) are placed on the heat radiating plates 
356 in positions corresponding to arrangement 
positions on the electrode plates 314A in which the 
semiconductor elements 312 are to be located. Hence, 
the semiconductor elements 312 (312A - 312C) are fixed 
to the arrangement positions on the electrode plates 
314A, so that three semiconductor elements 312A - 312C 
can be handled as a whole. 
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The heat radiating plates 356 are separated 
so as to have the size corresponding to that of the 
attachment areas 358. As shown in Fig. 138, it is 
possible to use joint members 360 which join the heat 
radiating plates 356 so that the heat radiating plates 
356 are located in positions of the attachment areas 
358 of the lead frame 324A. 

After the above chip attachment step is 
completed, the chip mounting step and the protruding 
terminal forming step are carried out. Figs. 139 and 
140 show the lead frame 324A observed after the chip 
mounting step and the protruding terminal forming step 
are completed. More particularly, Fig. 139 is a 
diagram of an enlarged view of a part of the lead 
frame 324A to which the heat radiating plate 356 is 
attached, and Fig. 140 shows the entire lead frame 
324A. 

In the chip mounting step, the heat 
radiating plate 356 on which the semiconductor 
elements 312 (312A - 321C) are attached is arranged to 
the lead frame 324A, so that the semiconductor 
elements 312A - 312C are mounted on the electrode 
plate 314A and are electrically connected thereto. As 
has been described previously, the chip attachment 
step of attaching the semiconductor elements 312 (312A 
- 312C) to the heat radiating plate 356 is executed 
prior to the chip mounting step. Hence, in the chip 
mounting step, the heat radiating plate 356 is placed 
on and attached to the attachment areas 358 of the 
lead frame 324A. Hence, the semiconductor elements 
312 (312A - 312C) can be mounted on the electrode 
plate 314 at one time. 

Hence, the chip mounting step is not 
required to position the individual semiconductor 
devices 312 (312A - 312C), but the heat radiating 
plate 356 having a large size and the electrode plate 
314 (lead frame 324A) are merely positioned. Hence, 
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the positioning operation can easily be carried out. 

By using the arrangement shown in Fig. 138 
in which the heat radiating plates 356 are joined by 
the joint members 360 so as to be located in the 
positions of the attachment areas 358, a further 
increased number of semiconductor devices 312 can be 
positioned on the electrode plate 314 (lead frame 
324A). Hence, the positioning operation can be made 
easier and the fabrication efficiency of the 
semiconductor devices 310E can be improved. 

After the chip mounting step and the 
protruding terminal . forming step are completed, the 
sealing resin forming step is performed. In the 
sealing resin forming step, the lead frame 324A to 
which the semiconductor elements 312 (312A - 312C) and 
the protruding terminals 318 are arranged is loaded 
onto the mold, and the sealing resin 316A is formed by 
the compression molding process. Since the heat 
radiating plate 356 is provided to the electrode 
plates 314A, the heat radiating plate 356 can be used 
as a part of the lower mold. 

Fig. 141 shows the lead frame 324A to which 
the sealing resin 316A is formed. As shown in this 
figure, the sealing resin 316A is formed further in 
than the hear radiating member 356, so that good 
separating performance can be obtained. After the 
above sealing resin forming step is completed, the 
cutting step is executed so that the arrangement is 
cut along the lines A-A shown in Fig. 141. Thus, the 
semiconductor devices 310E can be obtained. 

A description will now be given of a 
semiconductor device 310F according to a fifty ninth 
embodiment of the present invention. 

Fig. 142 is a cross-sectional view of the 
semiconductor device 310F according to the fifty ninth 
embodiment of the present invention. The 
semiconductor device 310F is characterized by 
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arranging a heat radiating fin part 362 on the heat 
radiating plate 356 of the semiconductor device 310E 
according to the fifty eighth embodiment. Since the 
hear radiating fin part 362 has a large number of heat 
radiating fins 361, the heat radiating area is 
increased. The heat radiating fin 362 is bonded to 
the upper portion of the heat radiating plate 356 by 
an adhesive having a good thermal conductivity. 
Hence, the heat radiating efficiency is further 
improved, and the semiconductor elements 312 can be 
cooled efficiently. 

A description will now be given of 
semiconductor devices 310G - 310J according to 
sixtieth through sixty third embodiments of the 
present invention, which are characterized by 
arranging the heat radiating plate in order to 
efficiently radiate heat generated in the 
semiconductor elements 312. 

Fig. 143 shows the semiconductor device 310G 
according to the sixtieth embodiment of the present 
invention. The semiconductor device 310G has a 
structure in which the heat radiating plate 356 is 
attached to the semiconductor device 310B (see Fig. 
123) according to the aforementioned fifty fifth 
embodiment. Fig. 144 shows the semiconductor device 
310H according to the sixty first embodiment, which 
has the mounting member 338 (see Fig. 131) used in the 
mounting arrangement according to the aforementioned 
fifty seventh embodiment. Further, the heat radiating 
plate 356 is attached to the semiconductor elements 
312. 

Fig. 145 shows the semiconductor device 3101 
according to the sixty second embodiment of the 
present invention, which has an arrangement in which 
the heat radiating plate 356 is attached to the 
semiconductor device 310C (see Fig. 124) according to 
the aforementioned fifty sixth embodiment. Fig. 146 
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shows the semiconductor device 310J according to the 
sixty third embodiment, which has an arrangement in 
which the heat radiating plate 356 is attached to the 
semiconductor device 310D (see Fig. 125) according to 
the aforementioned fifty seventh embodiment. The heat 
radiating efficiency can be improved by arranging the 
heat radiating plate 356 to each of the semiconductor 
devices 310G - 310J. 

A description will now be given of a 
semiconductor device 310K according to a sixty fourth 
embodiment of the present invention. 

Fig. 147 is a diagram showing the 
semiconductor device 310K according to the sixty 
fourth embodiment. More particularly, Fig. 147(A) 
shows a cross section of the semiconductor device 
310K, and Fig. 147(B) shows a bottom surface of the 
semiconductor device 310K. The semiconductor device 
31 OK is made up of a semiconductor device main body 
370, an interposer 372A, an anisotropic electrically 
conductive film 374, and external connection terminals 
376. 

The semiconductor device main body 370 is 
made up of a semiconductor element 378, protruding 
electrodes 380 and a resin layer 382. The 
semiconductor element 378 (semiconductor chip) has 
electronic circuits formed in a semiconductor 
substrate, and a large number of protruding electrodes 
480 is arranged on the mounting surface of the 
semiconductor element 378. The protruding electrodes 
380 are formed by solder balls processed by the 
process, and function as external connection 
electrodes . 

The resin layer 382 (indicated by a pear- 
skin illustration) is formed of thermohardening resin 
such as polyimide, epoxy (PPS, PEK, PES and 
thermoplastic resin such as heat-resistant liquid 
crystal resin), is provided on the whole bump 
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formation surface of the semiconductor element 378. 
Hence, the protruding electrodes 380 arranged on the 
semiconductor element 378 are sealed by the resin 
layer 382 so that ends of the protruding electrodes 
380 are exposed from the resin layer 382. That is, 
the resin layer 382 is provided to the semiconductor 
element 378 so as to seal the protruding electrodes 
380 except for the ends thereof. 

The semiconductor device main body 370 
having the above structure has a chip- size package 
structure in which the whole size thereof is 
approximately equal to the size of the semiconductor 
chip element 378. In addition, the semiconductor 
device main body 370 has the resin layer 382 formed on 
the semiconductor element 378, the resin layer 382 
sealing the protruding electrodes 380 except for the 
ends t hereof. Hence, the protruding electrodes 380 
that are liable to be affected are protected by the 
resin layer 382, which has the same functions as those 
of the under fill resin 306. 

The interposer 372A functions as an 
intermediate member which electrically connects the 
semiconductor device main body 370 and the external 
connection terminals 376, and is made up of a wiring 
pattern 384A and a base member 386A. The present 
invention is characterized in that a TAB (Tape 
Automated Bonding) tape is utilized as the interposer 
372A. Generally, the TAB tape is supplied as a 
component of the semiconductor devices at a low cost. 
Thus, the cost of fabricating the semiconductor 
devices 310K can be reduced. 

The wiring pattern 384A having the 
interposer 372A is, for example, a printed circuit 
pattern of copper. The base member 386A is formed of 
an insulating resin such as polyimide, and has through 
holes 388 located in positions corresponding to the 
positions the protruding electrodes 380 of the 
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semiconductor device main body 370. 

The anisotropic conductive film 374 has a 
flexible resin having adhesiveness in which a 
electrically conductive filler is mixed. Hence, the 
anisotropic conductive film 374 has both the 
adhesiveness and electrical conductivity in the 
direction in which a pressure is applied. The 
anisotropic conductive film 374 is interposed between 
the semiconductor device main body 370 and the 
interposer 372A. 

Thus, the semiconductor device main body 370 
and the interposer 372A are bonded together due to the 
adhesiveness of the anisotropic conductive film 374. 
In the above bonding step, the semiconductor device 
main body 370 is pressed towards the interposer 372a, 
and is thus electrically connected to the interposer 
372A by the anisotropic conductive film 374. 

The external connection terminals 376 are 
formed by solder balls, and are connected to the 
wiring pattern 384A via the holes 388 formed in the 
base member 336A. The external connection terminals 
376 is arranged on the surface opposite to the 
mounting surface of the semiconductor device main body 
370 in order to avoid a situation in which the 
terminals 376 prevents mounting of the semiconductor 
device main body 370. 

Further, the semiconductor device 310k is 
arranged so that the pitch at which the protruding 
electrodes 380 formed on the main body 370 are 
arranged is equal to the pitch at which the external 
connection terminals 376 formed on the interposer 372A 
are arranged. Hence, the area of the anisotropic 
conductive film 374 and the interposer 372A obtained 
when vertically viewing them is approximately equal to 
the area of the semiconductor device main body 370 
obtained when vertically viewing it. 

Since the arrangement pitch of the 



- 206 - 



protruding electrodes 380 formed on the main body 370 
is equal to that of the external connection terminals 
376 formed on the interposer 372A, so that the 
anisotropic conductive film 374 and the interposer 
372A can have reduced sizes and thus the semiconductor 
device 310K can be down sized. 

The above interposer 372A has the wiring 
pattern 384A formed on the base member 386A. Hence, 
an arbitrary pattern can be formed on the base member 
386A as the wiring pattern 384A. That is, the wiring 
pattern 384A can arbitrarily be routed on the base 
member 386A. 

Hence, it is possible to arbitrarily 
determine the positions of the external connection 
terminals 376 irrespective of the positions of the 
protruding electrodes 380 formed on the semiconductor 
device 370. That is, a large degree of freedom in 
arrangement of the external connection terminals can 
be obtained. Thus, it is possible to easily design 
the semiconductor device main body 370 and the wiring 
implemented on the mounting board on which the 
semiconductor device 310K is mounted. 

As has been described previously, the 
anisotropic conductive film 374 has adhesiveness and 
electrical conductivity in the direction on which the 
pressure is applied. Hence, it is possible to connect 
the semiconductor device main body 370 and the 
interposer 372A by the anisotropic conductive film 
374. The adhesiveness of the anisotropic conductive 
film 374 mechanically bonds the semiconductor device 
main body 370 and the interposer 372A, and the 
anisotropic conductivity thereof electrically bonds 
(connects) the semiconductor main body 370 and the 
interposer 372A together. 

The anisotropic conductive film 374 has both 
the adhesiveness and conductivity, so that the number 
of components and the number of fabrication steps can 
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be reduced, as compared to "the arrangement; in which 
the functions are separately realized by the 
respective components. 

The anisotropic conductive film 374 is 
flexible and is interposed between the semiconductor 
device main body 370 and the interposer 372A. Thus, 
the anisotropic conductive film 374 can function as a 
buffer film and can relax stress (thermal stress) 
generated between the semiconductor device main body 
370 and the interposer 372A. Thus, the reliability of 
the semiconductor device 310K can be improved. 

A description will be given of a method for 
fabricating the semiconductor device 310K. 

Fig. 148 shows the method for fabricating 
the semiconductor device 310K (according to the fifty 
seventh embodiment). As shown in this figure, the 
semiconductor device main body 370, the anisotropic 
conductive film 374 and the interposer 372A are formed 
beforehand. Then, as shown, the semiconductor device 
main body 370 and the interposer 372A are positioned, 
and the anisotropic conductive film 374 is interposed 
therebetween. Thereafter, the semiconductor device 
main body 370 is pressed towards the interposer 372A. 

Thus, the semiconductor device main body 370 
and the interposer 372A are mechanically bonded due to 
the adhesiveness of the anisotropic conductive film 
374, and are electrically bonded (connected) due to 
the conductivity thereof. Hence, according to the 
present fabrication method, the mechanical bonding 
process and electrical connecting process can 
simultaneously be executed, so that the process for 
fabricating the semiconductor device 310K can be 
simplified. 

After the semiconductor device main body 370 
and the interposer 372A are jointed together, the 
external connection terminals 376 of solder balls are 
bonded to the interposer 372 by the transfer process. 



- 208 - 



In the transfer process, the external connection 
terminals 376 are placed in a heated atmosphere, and 
are thus fused. Thus, the terminals 376 enter the 
holes 388 and are electrically connected to the wiring 
pattern 384A of the interposer 372. 

Since the external connection terminals 376 
enter the holes 388 formed in the interposer 372, the 
bonding of the terminals 376 and the interposer 372A 
can be strengthened. Hence, it is possible to prevent 
the external connection terminals 376 from flaking off 
the interposer 372A and to thus improve the 
reliability of the semiconductor device 310K. 

A description will now be given of a 
semiconductor device 310L according to a sixty fifth 
embodiment of the present invention. 

Fig. 149 is a diagram of an enlarged view of 
an essential part of the semiconductor device 310L 
according to the sixty fifth embodiment. In Fig. 149, 
parts that have the same structures as those of the 
semiconductor device 310K according to the sixty 
fourth embodiment described with reference to Fig. 149 
are given the same reference numbers, and a 
description thereof will be omitted. 

The present semiconductor device 310L is 
characterized by providing an insulating member 394 
having a given thickness on the interposer 372A. The 
insulating member 394 is formed of an insulating 
resin, for example, a polyimide- system resin, and has 
connection holes 396 located in positions 
corresponding to the positions of the protruding 
electrodes 380 provided on the semiconductor device 
main body 370. 

When the semiconductor device main body 370 
is pressed towards the interposer 374A when it is 
loaded onto the interposer 372a, the anisotropic 
conductive film 374 is deformed and urged due to the 
applied pressure. The anisotropic conductive film 374 
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is urged so that: it enters the connection holes 396 
having a comparatively narrow size. Hence, the 
internal pressure in the connection holes 396 is 
increased . 

Since the pressure exerted on the 
anisotropic conductive film 374 in the connection 
holes 396 is particularly increased, the density of 
the conductive filler mixed in the anisotropic 
conductive film 374 is also increased. Hence, the 
electrical conductivity of the anisotropic conductive 
film 374 in the connection holes 396 can be enhanced. 
Thus, the semiconductor device 370 and the interposer 
372A can definitely be connected electrically. 

Figs. 150 and 151 show a method of 
fabricating the semiconductor device 310L (the 
fabrication method according to the fifty eighth 
embodiment). In Figs. 150 and 151, parts that have 
the same structures as those shown in Fig. 148 used to 
describe the fabrication method according to the fifty 
seventh embodiment are given the same reference 
numbers, and a description thereof will be omitted. 
The following fabrication method is directed to 
providing a large number of semiconductor devices 
310L. 

First, there are prepared a wafer 390 on 
which semiconductor device main bodies 370 are formed, 
and a TAB tape 392 on which the anisotropic conductive 
film 374 and a plurality of interposers 372A are 
formed. The insulating film 394 is provided on the 
upper surface (on which the waver 390 is provided) of 
the TAB tape 392 and are located in positions facing 
the semiconductor device main body 370. The 
insulating member 394 can be formed by utilizing the 
photoresist formation technique. The connection holes 
396 are formed in the insulating film 394 so that the 
holes 396 are located in positions corresponding to 
positions of the protruding electrodes 380. 
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Then, as shown in Fig. 150, , "the protruding 
electrodes 380 and the connection holes 396 are 
positioned, and the anisotropic conductive film 374 is 
interposed between the wafer 390 and the TAB tale 392. 
Then, the wafer 390 is pressed towards the TAB tale 
392. 

Thus, the wafer 390 and the TAB tale 392 are 
mechanically bonded due to the adhesiveness of the 
anisotropic conductive film 374. Further, the 
protruding electrodes 380 are electrically bonded 
(connected) to the wiring pattern 384A due to the 
anisotropic conductivity of the anisotropic conductive 
film 374. As has been described previously, the 
conductivity of the anisotropic film 374 is improved 
within the connection holes 396. Thus, the protruding 
electrodes 380 and the wiring pattern 384 can 
definitely be connected electrically. 

Fig. 151 shows a state in which the wafer 
390 and the TAB tale 392 are bonded together. After 
the step of bonding the wafer 390 and the TAB tale 392 
is completed, the cutting step is carried out in which 
the assembly is cut along broken lines A-A shown in 
Fig. 151. Hence, the individual semiconductor device 
main bodies 370 and the interposers 372A are formed so 
that a plurality of semiconductor devices 310L as 
shown in Fig. 149 can be obtained. 

According to the present fabrication method, 
the mechanical bonding process and the electrically 
connecting process for the semiconductor device main 
bodies 370 and the interposers 372A can be performed 
simultaneously. Hence, the fabrication method for the 
semiconductor devices 310L can be simplified. 
Additionally, the present method can provide a large 
number of semiconductor devices 310L by a single 
sequence, and thus has high production efficiency. 

Generally, it is said that the use of an 
electrical connection arrangement using an anisotropic 
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conductive film degrades the yield. In contrast, the 
present embodiments arranges the insulating member 394 
in which the holes 39 6 are formed at the positions 
corresponding to the semiconductor device main body 
370 (protruding electrodes 380). Hence, the 
electrical connections between the protruding 
electrodes 380 and the wiring pattern 384A can 
definitely be made. Thus, the semiconductor device 
310L has improved reliability. 

A description will now be given of a 
semiconductor device 310M according to a sixty sixth 
embodiment of the present invention. 

Fig. 152 shows the semiconductor device 310M 
according to the sixty sixth embodiment. More 
particularly, Fig. 152(A) shows a cross section of 
the semiconductor device 310M, and Fig. 152(B) shows a 
bottom surface thereof. In Fig. 152, parts that have 
the same structures as those of the semiconductor 
device 310K according to the sixty fourth embodiment 
described with reference to Fig. 147 are given the 
same reference numbers, and a description thereof will 
be omitted. 

In the semiconductor device 31 OK, the 
arrangement pitch for the protruding electrodes 380 
formed on the semiconductor device main body 370 is 
equal to the arrangement pitch for the external 
connection terminals 376 arranged on the interposer 
372A. 

In contrast, the semiconductor device 310M 
is characterized in that the arrangement pitch for the 
external connection terminals 376 formed on an 
interposer 372B is greater than that for the 
protruding electrodes 380 formed on the semiconductor 
main body 370. Accordingly, the interposer 372B has 
an area greater than that of the semiconductor device 
main body 370. 

Hence, it is possible to improve the degree 
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of freedom in routing a wiring pattern 384B on the 
interposer 372B. More particularly, as shown in Fig. 
152(B), the positions in which the holes 396 for the 
protruding electrodes 380 are formed are spaced apart 
from the positions of the external connection 
terminals 376. Hence, the connection holes 396 and 
the external connection terminals 376 can be connected 
to the wiring pattern 384B. 

Thus, the degree of freedom in layout of the 
external connection terminals 376 can be improved and 
it is easy to design the arrangement of the terminals. 
Even if the pitch between the adjacent protruding 
electrodes 380 is reduced due to an increase in the 
integration density of the semiconductor device main 
body 370, the protruding electrodes 380 can be 
provided in positions different from those of the 
external connection terminals 376. Hence, the 
arrangement can meet the requirement for reduction in 
the pitch. 

Fig. 153 is a diagram showing a method for 
fabricating the above-mentioned semiconductor device 
310M (the fabrication method according to the fifty 
ninth embodiment). Fig. 153 is directed to a method 
for fabricating the semiconductor device 310M one by 
one rather than the method for fabricating a plurality 
of semiconductor devices 310M simultaneously. 

In the present fabrication method, the 
semiconductor device main body 370, the anisotropic 
conductive film 374 and the interposer 372B are formed 
beforehand. Then, the protruding electrodes 380 and 
the connection holes 396 are positioned. Thereafter, 
the anisotropic conductive film 374 is interposed 
between the semiconductor device main body 370 and the 
interposer 372B. Then, the semiconductor device main 
body 370 is pressed towards the interposer 372B. 

Hence, the semiconductor device main body 
370 and the interposer 372B are mechanically bonded 
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due to the adhesiveness of the anisotropic conductive 
film 374 and are electrically connected due to the 
anisotropic conductivity thereof. Thus, the 
semiconductor device 310M shown in Fig, 152 is 
obtained . 

According to the present embodiment, the 
mechanical bonding process and electrically connecting 
process for the semiconductor device main body 370 and 
the interposer 372B can be executed simultaneously. 
Thus, the method for fabricating the semiconductor 
device 310M can be simplified. 

A description will now be given of a 
semiconductor device 310N according to a sixty seventh 
embodiment of the present invention. 

Fig. 54 is a cross-sectional view of the 
semiconductor device 3 ION according to the sixty 
seventh embodiment of the present invention. In Fig. 
154, parts that have the same structures as those of 
the semiconductor device 310k according to the sixty 
fourth embodiment described with reference to Fig. 147 
are given the same reference numbers, and a 
description thereof will be omitted. 

In the semiconductor device 31 OK according 
to the aforementioned sixty fourth embodiment, the 
anisotropic conductive film 374 is used to 
mechanically and electrically connect the 
semiconductor device main body 370 and the interposer 
3 72 A together. 

In contrast, the present semiconductor 
device 310N is characterized by using, instead of the 
anisotropic conductive film 374, an adhesive 398 and 
an electrically conductive paste 3100 (electrically 
conductive member). 

The adhesive 398 is, for example, an 
insulating resin such as a poly imide- system resin, and 
is required to have a given flexibility after it is 
hardened. The adhesive 398 is interposed between the 
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semiconductor device main body 370 and the interposer 
372A, and fixes them together. Through holes 3102 are 
formed in the adhesive 398 and are located in 
positions corresponding to the positions of the 
protruding electrodes 380. 

The conductive paste 3100 has a given 
viscosity, and may enter the through holes 3102. The 
conductive paste 3100 entering in the through holes 
3102 electrically connects the semiconductor device 
main body '370 and the interposer 372A together. More 
particularly, the conductive paste 3100 electrically 
connects the protruding electrodes 380 and the wiring 
pattern 384A, and thus the semiconductor device main 
body 370 is electrically connected to the interposer 
372A. 

In the semiconductor device 3 10N, the 
adhesive 398 mechanically connects the semiconductor 
device main body 370 and the interposer 372A, and the 
conductive paste 3100 electrically bonds (connects) 
them. By forming the mechanical connection and the 
electrical connection by the respective, separate 
members (adhesive 398 and the conductive paste 3100), 
it is possible to select substances optimal to the 
respective functions (mechanically connecting function 
and the eclectically connecting function). Hence, the 
mechanical connection and the electrical connection 
between the semiconductor device main body 370 and the 
interposer 372A can definitely be established, and 
the reliability of the semiconductor device 310N can 
be improved. 

The adhesive 398 has a given flexibility 
even after it is hardened, and is interposed between 
the semiconductor device main body 370 and the 
interposer 372A. Hence, the adhesive 398 functions as 
a buffer film. Hence, the adhesive 398 functions to 
relax stress at the interface between the 
semiconductor device main body 370 and the interposer 
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372A. In the semiconductor device 310N, the 
arrangement pitch for the protruding electrodes 380 is 
equal to that for the external connection terminals 
376. Thus, the semiconductor device 310N can be down 
sized. 

Figs. 155 through 157 show a method for 
fabricating the semiconductor device 310N (fabrication 
method according to the sixtieth embodiment ) . In 
Figs. 155 through 157, parts that have the same 
structures as those shown in Figs. 150 and 151 used to 
describe the fabrication method according to the fifty 
eighth embodiment are given the same reference 
numbers, and a description thereof will be omitted. 
The present fabrication method described below is 
directed to fabricating a large number of 
semiconductor devices 310N simultaneously. 

First, there are prepared the wafer 390 on 
which semiconductor device main bodies 370 are formed, 
and the TAB tape 392 on which the anisotropic 
conductive film 374 and a plurality of interposers 
372B are formed. 

The protruding electrodes 380 are coated 
with conductive paste 3100 at the time of forming the 
semiconductor device main bodies 370. The through 
holes 3102 are formed in the adhesive 398 and are 
located in the positions corresponding to the 
positions of the protruding electrodes 380. Further, 
the insulating member 394 is provided on the upper 
surface (to which the wafer 390 is attached) of the 
TAB tape 392 and is located in a position facing the 
semiconductor device main bodies 370. 

The insulating member 394 can be formed by 
utilizing the photoresist forming technique. When the 
insulating member 394 is formed, the connection holes 
396 are formed therein so as to be located in 
positions corresponding to those of the protruding 
electrodes 380. 
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After the positioning between the protruding 
electrodes 380 and the connection holes 396, the 
adhesive 398 is interposed between the wafer 390 and 
the TAB tape 392, and the wafer 390 is fixed to the 
TAB tape 392. Hence, the wafer 390 and the TAB tape 
392 are mechanically connected together by the 
adhesive 398. The conductive paste 3100 enters the 
through holes 3102 and the connection holes 396, so 
that the protruding electrodes 380 and the wiring 
pattern 384A are electrically connected. Fig. 156 
shows a state in which the wafer 390 and the TAB tape 
392 are bonded together. 

After the step of bonding the wafer 390 and 
the TAB tale 392 is completed, the assembly is cut 
along broken lines A-A shown in Fig. 156. Hence, the 
individual semiconductor devices 370 and the 
interposers 372B are formed, and the semiconductor 
devices 3 10N shown in Fig. 154 are obtained (the 
semiconductor device 310N shown in Fig. 154 does not 
have the insulating member 394). 

The above fabrication method simultaneously 
produces a large number of semiconductor devices 3 10N. 
Alternatively, the semiconductor devices 3 10N can be 
produced one by one as shown in Fig. 157. 

A description will now be given of a 
semiconductor device 310P according to a sixty eighth 
embodiment of the present invention. 

Fig. 158 is a cross-sectional view of the 
semiconductor device 310P according to the sixty 
eighth embodiment of the present invention. In Fig. 
158, parts that have the same structures as those of 
the semiconductor device 3 10N according to the sixty 
seventh embodiment described with reference to Fig. 
154 are given the same reference numbers, and a 
description thereof will be omitted. 

In the aforementioned semiconductor device 
3 10N according to the sixty seventh embodiment, the 
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arrangement pitch for the protruding electrodes 380 
formed on the semiconductor device main body 370 is 
equal to the arrangement pitch for the external 
connection terminals 376 provided on the interposer 
372A in order to down size the semiconductor device 
310N. 

In contrast, in the present semiconductor 
device 310P, the arrangement pitch for the external 
connection terminals 376 provided on the interposer 
372B is greater than that for the protruding 
electrodes 380 formed on the semiconductor device main 
body 370. Accordingly, the area of the interposer 
372B is wider than that of the semiconductor device 
main body 370. 

Hence, it is possible to improve the degree 
of freedom in routing the wiring pattern 384B on the 
interposer 372B. Hence, the degree of freedom in 
layout of the external connection terminals 376 can be 
improved and it becomes easy to design the layout of 
the terminals. Even if the protruding electrodes 380 
are required to be arranged at a reduced pitch, the 
present arrangement can meet the above requirement. 

Fig. 159 is a diagram showing a method for 
fabricating the above-mentioned semiconductor device 
310P (fabrication method according to the sixty first 
embodiment). The present method is directed to 
fabricating the semiconductor devices 310P one by one. 

First, there are prepared the semiconductor 
device main body 370, the adhesive 398 and the 
interposer 372B beforehand. The protruding electrodes 
380 are coated with the conductive paste 3100 at the 
time of forming the semiconductor device 370. The 
through holes 3102 are formed in the adhesive 398 and 
are located in positions corresponding to those of the 
protruding electrodes 380. Further, the connection 
holes 396 are formed in the insulating member 394 and 
are located in the positions corresponding to those of 
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the protruding electrodes 380. 

After the positioning between the protruding 
electrodes 380 and the connection holes 396 is carried 
out, the adhesive 398 is interposed between the 
semiconductor device main body 370 and the interposer 
372B. Hence, the adhesive 398 mechanically connects 
the semiconductor device main body 370 to the 
interposer 372B. The conductive paste 3100 enters the 
through holes 3102 and the connection holes 396, so 
that the protruding electrodes 380 and the wiring 
patterns 384A are electrically connected. Thus, the 
semiconductor device 31 OP shown in Fig. 158 can be 
obtained . 

A description will now be given of a 
semiconductor device 310Q according to a sixty ninth 
embodiment of the present invention. 

Fig. 160 is a cross-sectional view of the 
semiconductor device 310Q according to the sixty ninth 
embodiment. In Fig. 160, parts that have the same 
structures as those of the semiconductor device 310N 
according to the sixty seventh embodiment described 
with reference to Fig. 154 are given the same 
reference numbers, and a description thereof will be 
omitted. 

In the aforementioned semiconductor device 
310N, the conductive paste 3100 is used as a 
conductive member, and electrically connects the 
semiconductor device main body 370 and the interposer 
372A. In contrast, the present semiconductor device 
310Q is characterized by providing stud bumps (an 
electrically conductive member) instead of the 
conductive paste 3100. 

The stud bumps 3104 are arranged in 
predetermined positions (which face the protruding 
electrodes 380) on the wiring pattern 384A formed in 
the interposer 372A. The stud bumps 3104 are formed 
by the wire bonding technique. More particularly, a 
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wire bonding apparatus is used. First, a gold ball is 
formed on an end of a gold wire extending from a 
capillary of the wire bonding apparatus. Next, the 
gold ball is pressed to a given position on the wiring 
pattern 384A. 

Then, the capillary is ultrasonic-vibrated 
so that the gold ball is welded to the wiring pattern 
384A. Thereafter, the gold wire is clamped and the 
capillary is moved up so that the gold wire is cut. 
Thus, the stud bump 3104 is formed on the wiring 
pattern 384A. The stud bump 3104 is connected to the 
projection electrode 380 via the through hole 3102, so 
that the semiconductor device main body 370 is 
electrically connected to the interposer 372A. 

As described above, in the semiconductor 
device 310Q, the adhesive 398 mechanically bonds the 
semiconductor device main body 370 and the interposer 
372A. The stud bumps 3104 electrically bond (connect) 
the semiconductor device main body 370 and the 
interposer 372A. By separately realizing the 
mechanical connection and the electrical connection by 
the respective members (adhesive 398 and the stud 
bumps 3104), it is possible to definitely realize the 
mechanical and electrical connections between the 
semiconductor device main body 370 and the interposer 
372A. Hence, the reliability of the semiconductor 
device 310Q can be improved. 

In the connected sate, the stud bumps 3104 
fall in the projection electrodes 380, so that the 
electrical connections therebetween can definitely be 
made. In the semiconductor device 310Q, the 
arrangement pitch for the protruding electrodes 380 is 
equal to that for the external connection terminals 
376. Hence, the semiconductor device 310Q can be down 
sized. 

Figs- 161 through 163 show a method for 
fabricating the semiconductor device 310Q (fabrication 
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method according to a sixty second embodiment). In 
Figs. 161 through 163, parts that have the same 
structures as those sown in Figs. 155 through 157 used 
to describe the fabrication method according to the 
sixtieth embodiment are given the same reference 
numbers, and a description thereof will be omitted. 
The present embodiment is directed to fabricating a 
large number of semiconductor devices 310Q at one 
time. 

First, provided are the wafer 390 on which 
the semiconductor device main bodies 370 are arranged, 
and the TAB tape 392 on which the anisotropic 
conductive film 374 and a plurality of interposers 
372B are formed. 

At the time of forming the TAB tape 392, the 
insulating member 394 is formed on the upper surface 
(to which the wafer 390 is attached) of the TAB tape 
392 and is located in positions facing the 
semiconductor device main bodies 370. At the time of 
forming the insulating member 394, the connection 
holes 396 are formed in the insulating film 394 and 
are located in positions corresponding to those of the 
protruding electrodes 380. Further, the stud bumps 
3104 are formed on the wiring pattern 384A within the 
connection holes 396. 

After the positioning between the protruding 
electrodes 380 and the connection holes 396, the 
adhesive 398 is interposed between the wafer 390 and 
the TAB tape 392, and the wafer 390 is fixed to the 
TAB tape 392. Hence, the wafer 390 and the TAB tape 
392 are mechanically connected together by the 
adhesive 398. Further, the stud bumps 3104 fall in 
the protruding electrodes 380 via the through holes 
3102 and the connection holes 396. Hence, the 
protruding electrodes 380 and the wiring pattern 384A 
are electrically bonded (connected) by the stud bumps 
3104. Fig. 162 shows a state in which the wafer 390 
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and the TAB tape 392 are bonded together. 

After the step of bonding the wafer 390 and 
the TAB tale 392 is completed, the assembly is cut 
along broken lines A-A shown in Fig. 162. Hence, the 
individual semiconductor devices 370 and the 
interposers 372B are formed, and the semiconductor 
devices 310Q shown in Fig. 160 are obtained (the 
semiconductor device 310Q shown in Fig. 160 does not 
have the insulating member 394). 

The above fabrication method produces a 
large number of semiconductor devices 310Q at one 
time. Alternatively, it is possible to fabricate the 
semiconductor devices 310Q one by one, as shown in 
Fig. 163. 

A description will now be given of a 
semiconductor device 31 OR according to a seventieth 
embodiment of the present invention. 

Fig. 164 is a cross-sectional view of the 
semiconductor device 31 OR according to the seventieth 
embodiment of the present invention. In Fig. 164, 
parts that have the same structures as those of the 
semiconductor device 310Q according to the sixty ninth 
embodiment described with reference to Fig. 160 are 
given the same reference numbers, and a description 
thereof will be omitted. 

In the semiconductor device 310Q according 
to the sixty ninth embodiment, the arrangement pitch 
for the protruding electrodes 380 formed on the 
semiconductor device main body 370 is equal to that 
for the external connection terminals 376 disposed on 
the interposer 372A in order to down size the 
semiconductor device. 

In contrast, the present semiconductor 
device 310R is characterized in that the arrangement 
pitch for the external connection terminals 376 
disposed on the interposer 372B is greater than that 
for the protruding electrodes 380 formed on the 
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semiconductor device main body 370. Accordingly, "the 
area of the interposer 372B is wider than that of the 
semiconductor device main body 370. 

Hence, the degree of freedom in routing the 
wiring pattern 384B on the interposer 372B can further 
be improved since the external connection terminals 
376 are arranged at a pitch greater than that at which 
the protruding electrodes 380 are arranged. Thus, the 
degree of freedom in layout of the external connection 
terminals 376 can be improved and the terminals can 
easily be designed. Further, the present embodiment 
can meet a requirement for reducing the pitch at which 
the protruding electrodes 380 are arranged. 

Fig. 165 is a diagram showing a method for 
fabricating the above-mentioned semiconductor device 
310Q (fabrication method according to the sixty third 
embodiment). The present embodiment is directed to 
producing the semiconductor devices 310Q one by one 
rather than producing them at one time. 

First, the semiconductor device 370, the 
adhesive 398 and the interposer 372B are prepared 
beforehand. The through holes 3102 are formed in the 
adhesive 398 so as to be located in positions 
corresponding to those of the protruding electrodes 
380. The insulating member 394 is formed to the 
interposer 372B, and the holes 396 are formed in the 
insulating member 394 so as to be located in positions 
corresponding to those of the protruding electrodes 
380. Further, the stud bumps 3104 are formed on the 
wiring pattern 384A exposed in the connection holes 
396 by the wire bonding technique. 

Then, the positioning between the protruding 
electrodes 380 and the connection holes 396 is carried 
out, and the adhesive 398 is interposed between the 
semiconductor device main body 370 and the interposer 
372B. Then, the semiconductor device main body 370 is 
pressed against the interposer 372B and is thus fixed 
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thereto. Hence, the semiconductor device main body 
370 and the interposer 372B are mechanically bonded by 
the adhesive 398. The stud bumps 3104 fall in the 
protruding electrodes 380 through the through holes 
3102 and the connection holes 396. Thus, the 
protruding electrodes 380 and the wiring pattern 384A 
are electrically bonded (connected) by the stud bumps 
3104, so that the semiconductor device 310R shown in 
Fig. 164 can finally be obtained. 

A description will now be given of a 
semiconductor device 310S according to a seventy first 
embodiment of the present invention. 

Fig. 166 is a cross-sectional view of the 
semiconductor device 31 OS according to the seventy 
first embodiment of the present invention. In Fig. 
166, parts that have the same structures as those of 
the semiconductor device 310N according to the sixty 
seventh embodiment described with reference to Fig. 
154 are given the same reference numbers, and a 
description thereof will be omitted - 

In the aforementioned semiconductor devices 
3 10N - 310R according to the sixty seventh through 
seventieth embodiments, the conductive paste 3100 or 
the stud bumps 3104 are used, as the electrically 
conductive members, to electrically connect the 
semiconductor device main body 370 and the interposer 
372A. In contrast, the present semiconductor device 

3105 is characterized in that flying leads 3106 

( electrically conductive members ) are substituted for 
the conductive paste 1300 or the stud bumps 3104. 

The flying leads 3106 are integrally formed 
with a wiring pattern 384C formed in the interposer 
372C, and obliquely extend upwards from the outer 
periphery of the interposer 372C (towards the 
semiconductor device main body 370). The flying leads 

3106 are positioned so as to correspond to the 
protruding electrodes 380. 
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The flying leads 3106 are formed as follows. 
Portions of a base member 386C corresponding to the 
flying leads 3106 of the interposer 372C are removed 
by dry etching. Then, a wiring pattern 337C is 
obliquely bent upwards. Hence, the flying leads 3106 
are formed in the outer periphery of the interposer 
372C. 

The flying leads 3106 bypass the positions 
in which the adhesive 398 is provided, and are 
connected to the protruding electrodes 380. Hence, 
the semiconductor device main body 370 and the 
interposer 3 72 A are electrically connected. The 
positions in which the protruding electrodes 380 and 
the flying leads 3106 are connected are sealed by 
cover resins 3108. Hence, it is possible to prevent 
the flying leads 3106 from being deformed due to 
external force and to improve the reliability of the 
semiconductor device 31 OS. 

As described above, in the present 
semiconductor device 310S, the adhesive 398 
mechanically bonds the semiconductor device main body 
370 and the interposer 372C, and the stud bumps 3104 
electrically bond (connect) the semiconductor device 
main body 370 and the interposer 372C. By separately 
implementing the mechanical connection and the 
electrical connection by the respective members 
(adhesive 398 and the flying leads 3106), it is 
possible to definitely realize the mechanical and 
electrical connections between the semiconductor 
device main body 370 and the interposer 372A and to 
thus improve the reliability of the semiconductor 
device 310Q. 

The adhesive 398 is not provided in the 
positions in which the flying leads 3106 and the 
protruding electrodes 380 are connected, so that the 
reliability of the connections therebetween can be 
improved. Further, the flying leads 3106 have spring 
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performance and thus contact the protruding electrodes 
380 with a pressure. This also contributes to 
improving the reliability of the electrical 
connections between the flying leads 3016 and the 
protruding electrodes 380* 

Figs. 167 through 171 show a method for 
fabricating the semiconductor device 310S (fabrication 
method according to a sixty fourth embodiment). In 
Figs. 167 through 171, parts that have the same 
structures as those shown in Figs. 155 through 157 
used to describe the fabrication method of the 
sixtieth embodiment are given the same reference 
numbers , and a description thereof will be omitted. 
The present fabrication method is directed to 
producing a large number of semiconductor devices 310S 

at one time. 

First, as shown in Fig. 167, the wafer 390 
on which the semiconductor device main bodies 370 are 
arranged, the adhesives 398 and the interposers 372C 
are formed. At the time of forming the interposers 
372C, the flying leads 3016 are formed. 

The protruding electrodes 380 and the flying 
leads 3106 are positioned, and then the adhesives 398 
are interposed between the wafer 390 and the 
interposers 372C. Then, the interposers 372C are 
pressured against the wafer 390 and are thus fixed 
thereto. Thus, as shown in Fig. 168, the wafer 390 
and the interposers 372C are mechanically bonded by 
the adhesives 398. The flying leads 390 are pressed 
by the protruding electrodes 380, and are thus 
connected thereto definitely. 

After the wafer 390 and the interposers 372C 
are mechanically bonded by the adhesives 398 and the 
protruding electrodes 380 and the flying leads 3106 
are electrically connected, the cover resins. 3108 are 
formed between the wafer 390 and the interposers 372C 
so that at least the connections between the 
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protruding electrodes 380 and the flying leads 3106 
are covered. The cover resins 3108 may be formed by 
potting or molding. Fig. 168 shows a state in which 
the cover resins 3108 have been formed. 

After the cover resins 3018 are formed, a 
cutting process is carried out so that the assembly is 
cut along broken lines A-A shown in Fig. 169. Hence, 
a plurality of semiconductor devices 310S as shown in 
Fig. 166 can be obtained simultaneously. Although the 
above-mentioned present fabrication method is directed 
to producing a large number of semiconductor devices 
310Q at one time, it is possible to separately produce 
the semiconductor devices 310S one by one, as shown in 
Figs. 170 and 171. 

A description will now be given of a 
semiconductor device 310T according to a seventy 
second embodiment of the present invention. 

Fig. 172(A) is a cross-sectional view of the 
semiconductor device 10T according to the seventy 
second embodiment. In Fig. 172, parts that have the 
same structures as those of the semiconductor device 
310N according to the sixty seventh embodiment 
described with reference to Fig. 154 are given the 
same reference numbers, and a description thereof will 
be omitted. In the aforementioned semiconductor 
devices 310N - 310S according to the sixty seventh 
through seventy first embodiments, the conductive 
paste 3100, the stud bumps 3104 or the flying leads 
3106 are used as the conductive members, by which the 
semiconductor main body 370 and the interposer s 372A 
or 372B are electrically bonded (connected). 

In contrast, the present semiconductor 
device 310T is characterized in that connection pins 
3110 and a positioning member 3112 are provided in an 
interposer 372D as conductive members rather than the 
conductive paste 3100 or the stud bumps 3104. 

The present interposer 372D is generally 
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made up of "the connection pins 3110, the positioning 
member 3112, an adhesive 3114 and a base member 3116. 
The connection pins 3110 are located in positions 
corresponding to those of the protruding electrodes 
380. In the assembled state, the upper ends of the 
connection pins 3110 are bonded to the protruding 
electrodes 380, and the lower ends thereof are bonded 
to the external connection terminals 376. The 
positioning member 3112 functions to position the 
connection pins 3110 in the positions of the 
protruding electrodes 380, and are formed of a 
flexible substance such as silicon rubber. 

As described above, the positioning member 
3112 holding the connection pins 3110 is bonded to the 
base member 3116 by the adhesive 3114. The base 
member 3116 has the holes 388 located in positions 
facing the positions of the protruding electrodes 380. 
The connection pins 3110 are connected to the external 
connection terminals 376 via the holes 388. Fig.. 
172(B) shows an enlarged view of a connecting portion 
in which the connection pin 3110 and the external 
connection terminal 376 are connected. As shown in 
this figure, the connection pin 3110 falls in the 
external connection terminal 376, and is electrically 
connected thereto definitely. 

In the semiconductor device 310T thus 
structured, the upper ends of the connection pins 3110 
are connected to the protruding electrodes 380, and 
the lower ends thereof are connected to the external 
connection terminals 376. Hence, the connection pins 
3110 are interposed between the protruding electrodes 
380 and the external connection terminals 376. 

The connection pins 3110 are flexible and 
are capable of absorbing stress generated due to the 
difference in the terminal expansion coefficient 
between the semiconductor device main body 370 and the 
interposer 372D. Hence, the connections between the 
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external connection terminals 376 and the protruding 
electrodes 380 can definitely be maintained 
irrespective of stress. 

The connection pins 3110 are positioned so 
as to correspond to the protruding electrodes 380 by 
the positioning member 3112, Hence, the positioning 
process is not required which positions the connection 
points 3110 and the protruding electrodes 380 or the 
external connection terminals 376 at the time of 
mounting. Hence, the mounting operation can easily be 
executed . 

Since the positioning member 3112 is formed 
of a flexible substance, the positioning member 3112 
follows deformations of the connection pins 3110, and 
is thus capable of absorbing stress generated between 
the semiconductor device main body 370 and the 
interposer 372D. 

Fig.s 173 through 175 show a method for 
fabricating the semiconductor device 310T (fabrication 
method according to a sixty fifth embodiment). In 
Figs. 173 through 175, parts that have the same 
structures as those shown in Figs. 155 through 157 
used to describe the fabrication method of the 
sixtieth embodiment are given the same reference 
numbers, and a description thereof will be omitted. 
The present embodiment is directed to producing a 
large number of semiconductor devices 310T at one 
time. 

First, as shown in Fig. 173, the wafer 390 
on which a plurality of semiconductor device main 
bodies 370 are provided, the positioning member 3112 
holding the connection pins 3110, the adhesive 3114 
and the base member 3116. The holes 388 and the 
through holes 3102 are formed in the adhesive 3114 and 
the base member 3116 so as to be located in positions 
corresponding to those of the protruding electrodes 
380. 
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Then, the protruding electrodes 380 and the 
positioning pins 3110 are positioned, and the wafer 
390 is pressed, while being heated, against the 
interposer 372D (the connection pins 3110, positioning 
member 3112, adhesive 3114 and the base member 3116). 
Thus, as shown in Fig. 174, the upper ends of the 
connection pins 3110 fall in the protruding electrodes 
380, and the lower ends thereof fall in the external 
connection terminals 376, Hence, the protruding 
electrodes 380 and the external connection terminals 
376 are electrically connected through the connection 
pins 3110. 

After the step of connecting the protruding 
electrodes 380 and the external connection terminals 
376 as described above, the assembly is cut along 
broken lines A-A shown in Fig. 174. Hence, the 
semiconductor devices 310T shown in Fig. 172(A) can be 
obtained at one time. Although the above fabrication 
method is directed to producing the semiconductor 
devices 310T at one time, it is possible to separately 
produce the semiconductor devices 310T one by one, as 
shown in Fig. 175. 

A description will be given of a 
semiconductor device 310U according to a seventy third 
embodiment of the present invention. 

Fig. 176 is a cross-sectional view of the 
semiconductor device 310U according to the seventy 
third embodiment of the present invention. In Fig. 
176, parts that have the same structures as those of 
the semiconductor device 310T according to the seventy 
second embodiment described with reference to Fig. 172 
are given the same reference numbers, and a 
description thereof will be omitted. 

In the semiconductor device 310T according 
to the seventy second embodiment, the arrangement 
pitch for the protruding electrodes 380 formed on the 
semiconductor device main body 370 is equal to that 
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for the connection pins 3110 provided in the 
interposer 372D. 

In contrast, in the present semiconductor 
device 310U, the arrangement pitch for the external 
connection terminals 376 formed in the interposer 372B 
is greater than that for the protruding electrodes 380 
formed on the semiconductor device main body 370. 
Accordingly, the area of the interposer 372B is wider 
than that of the semiconductor device main body 370. 

Since the arrangement pitch for the external 
connection terminals 376 is greater than that for the 
protruding electrodes 380, the degree of freedom in 
routing the wiring pattern 384B on the interposer 372B 
can further be improved. Thus, the degree of freedom 
in layout of the external connection terminals 376 can 
be improved and the terminals can easily be designed. 
Further, the present embodiment can meet a requirement 
for reducing the pitch at which the protruding 
electrodes 380 (connection pins 3110) are arranged. 

Fig. 177 is a diagram showing a method for 
fabricating the above-mentioned semiconductor device 
310T (fabrication method according to sixty sixth 
embodiment ) . The present embodiment is directed not 
to producing a large number of semiconductor devices 
310T at one time but separately producing 
semiconductor devices 310T one by one. 

First, semiconductor device main body 370, 
the positioning member 3112 holding the connection 
pins 3110, the adhesive 3114 and the interposer 372B 
are prepared beforehand. At this time, the through 
holes 3102 are formed in the adhesive 3114 so as to be 
located in positions corresponding to those of the 
protruding electrodes 380. 

Then, the protruding electrodes 380 and the 
positioning pins 3112 are positioned, and the 
positioning pins 3112 and the connection holes 396 are 
positioned. Then, the semiconductor device main body 
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370 is pressed against the interposer 372B while being 
heated. Hence, the upper ends of the connection pins 
3110 fall in the protruding electrodes 380, and the 
lower ends thereof fall in the external connection 
terminals 376. Hence, the protruding electrodes 380 
and the external connection terminals 376 are 
electrically connected together through the connection 
pins 3110. Thus, the semiconductor device 310U shown 
in Fig. 176 can be obtained. 

The embodiments of the present invention 
have been described. The present invention is not 
limited to the above-mentioned embodiments, and 
includes various variations and modifications. 
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CLAIMS 

1. A method for fabricating a semiconductor 
device characterized by comprising: 

a resin sealing step of loading a substrate 
on which semiconductor elements having protruding 
electrodes are formed, and supplying a sealing resin 
to positions of the protruding electrodes so as to 
form a resin layer which seals the protruding 
electrodes and the substrate; 

a protruding electrode exposing step of 
exposing at least ends of the protruding electrodes 
from the resin layer; and 

a separating step of cutting the substrate 
together with the resin layer so that the 
semiconductor elements are separated from each other. 

2. The method for fabricating the 
semiconductor device as claimed in claim 1, 
characterized in that the sealing resin used in the 
resin sealing step has an amount which causes the 
resin layer to have a height approximately equal to 
that of the protruding electrodes. 

3. The method for fabricating the 
semiconductor device as claimed in claim 1 or 2, 
characterized in that the resin sealing step disposes 
a film between the protruding electrodes and the mold, 
which thus contacts the sealing resin through the 
film* 

4. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 
3, characterized in that: 

the mold used in the resin sealing step 
comprises an upper mold which can be elevated, and a 
lower mold having a first lower mold half body which 



- 233 - 



is kept stationary and a second lower mold half body 
which can be elevated with respect to the first lower 
mold half body; and 

the resin sealing step comprises: 

a substrate loading step of placing the 
substrate on which the semiconductor elements having 
the protruding electrodes are arranged in a cavity 
defined by a cooperation of the first and second lower 
mold half bodies and providing the sealing resin in 
the cavity; 

a resin layer forming step of moving down 
the upper mold and the second lower mold half body so 
that the sealing resin is heated, melted and 
compressed so that the resin layer sealing the 
protruding electrodes is formed; and 

a detaching step of moving up the first mold 
so as to detach the upper mold from the resin layer, 
and then moving down the second lower mold half body 
from the first lower mold half body so that the 
substrate to which the resin layer is provided is 
detached from the mold. 

5. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 

4, characterized in that: 

an excess resin removing mechanism is 
provided in the mold used in the resin sealing step; 
and 

the excess resin removing mechanism removes 
excess resin and controls a pressure applied to the 
sealing resin in the mold. 

6. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 

5, characterized in that the resin sealing step uses a 
sheet-shaped resin as the sealing resin. 
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7. The method for fabricating the 
semiconductor device as claimed in any of claims 3 to 
6, characterized in that the sealing resin is provided 
to the film before the resin sealing step is executed. 

8. The method for fabricating the 
semiconductor device as claimed in claim 7, 
characterized in that a plurality of sealing resins 
are provided to the film, and the resin sealing step 
is continuously carried out while the film is moved. 

9. The method for fabricating the 
semiconductor device as claimed in any of claims 1 
through 8, characterized in that a reinforcement plate 
is loaded .onto the mold before the substrate is loaded 
onto the mold in the resin sealing step. 

10. The method for fabricating the 
semiconductor device as claimed in claim 9, 
characterized in that the reinforcement plate 
comprises a substance having a heat radiating 
performance . 

11. The method for fabricating the 
semiconductor device as claimed in claims 1 to 10, 
characterized in that the protruding electrode 
exposing step uses means for exposing the ends thereof 
from the resin layer, said means being at least one of 
a laser beam projection, eximer laser, etching, 
mechanical polishing, and blasting. 

12. The method for fabricating the 
semiconductor device as claimed in any of claims 3 
through 10, characterized in that: 

the film used in the resin sealing step is 
formed of an elastically deformable substance, and the 
ends of the protruding electrodes are caused to fall 
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in the film when the resin layer is formed by using 
the mold; and 

the film is detached from the resin layer in 
the protruding electrode exposing step so that the 
ends of the protruding electrodes can be exposed from 
the resin layer. 

13 . A mold for fabricating a semiconductor 
device characterized by comprising: 

an upper mold which can be elevated; and 
a lower mold having a first lower mold half 
body which is kept stationary and a second lower mold 
half body which is provided so as to surround the 
first lower mold half body and can be elevated with 
respect to the first lower mold half body, 

a cavity being defined by a cooperation of 
the upper and lower molds and being filled with resin. 

14. The mold for fabricating the 
semiconductor device as claimed in claim 13, 
characterized in that there is provided an excess 
resin removing mechanism is provided in the mold used 
in the resin sealing step, 

wherein the excess resin removing mechanism 
removes excess resin and controls a pressure applied 
to the sealing resin in the mold. 

15. The mold for fabricating the 
semiconductor device as claimed in claim 13 or 14, 
characterized in that there is provided an 
attachment /detachment mechanism which attaches the 
substrate to a position of the first lower mold half 
body and detaches the substrate therefrom. 

16. The mold for fabricating the 
semiconductor device as claimed in claim 15, 
characterized in that the attachment/detachment 
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mechanism comprises: 

a porous member arranged in the position of 
the first lower mold half body onto which the 
substrate is loaded; and 

an intake/exhaust device performing a gas 
suction and supply process for the porous member. 

17. The mold for fabricating the 
semiconductor device as claimed in any of claims 13 
through 16, characterized in that an area enclosed by 
the second lower mold half body is wider than an area 
of an upper portion of the first lower mold half body 
in a state in which the cavity is formed. 

18. A semiconductor device characterized by 
comprising: 

a semiconductor element having a surface on 
which protruding electrodes are directly formed; and 

a resin layer which is formed on the surface 
of the semiconductor element and seals the protruding 
electrodes except for ends thereof. 

19. The semiconductor device as claimed in 
claim 18 , characterized in that there is provided a 
heat radiating member provided on a back surface of 
the semiconductor element opposite to the surface 
thereof on which the protruding electrodes are 
provided. 

20. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 
12, characterized in that the sealing resin used in 
the resin sealing step comprises a plurality of 
sealing resins having different characteristics. 

21. The method for fabricating the 
semiconductor device as claimed in claim 9 or 10, 
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characterized in -that; there is provided a 
reinforcement plate to which the sealing resin is 
provided beforehand in the resin sealing step* 

22. The method for fabricating the 
semiconductor device as claimed in claim 21, 
characterized in that: 

a frame extending towards the substrate in a 
state in which the reinforcement plate is loaded onto 
the mold is formed to define a recess portion; and 

the resin layer is formed on the substrate 
by using, as a cavity for resin sealing, the recess 
portion in the resin sealing step. 

23. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 
12, characterized in that a second resin layer is 
formed so as to cover a back surface of the substrate 
after or at the same time as the first, resin layer is 
formed, in the resin sealing step, on the surface of 
the substrate on which the protruding electrodes are 
arranged . 

24. The method for fabricating the 
semiconductor device as claimed in any of claims 3 to 
10, characterized in that: 

the film used in the resin sealing step has 
projections located in positions corresponding to 
those of the protruding electrodes; and 

the resin layer is formed in a state in 
which the projections are pressed against the 
protruding electrodes. 

25. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 
12 and 20 to 24, characterized in that: 

an external connection protruding electrode 
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forming step is executed which forms external 
connection protruding electrodes on the ends of the 
protruding electrodes after the ends of the protruding 
electrodes are exposed from the resin layer in the 
protruding electrode exposing step. 

26. The method for fabricating the 
semiconductor device as claimed in claim 25, 
characterized in that the protruding electrodes and 
the external connection protruding electrodes are 
bonded by using a bonding member in the external 
connection protruding electrode forming step* 

27. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 
12 and 20 to 26, characterized in that: 

cutting position grooves are formed, before 
the resin sealing step is carried out, in the 
substrate so as to be located in positions in which 
the substrate is cut in the separating step; and 

the substrate is cut in the cutting position 
grooves filled with the sealing resin. 

28. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 
12 and 20 to 26, characterized in that: 

a pair of stress relaxing grooves is formed, 
prior to the resin sealing step, so as to sandwich a 
position in which the substrate is to be cut; and 

the substrate is cut in the position 
interposed between the pair of stress relaxing grooves 
in the separating step. 

29. A method for fabricating semiconductor 
devices characterized by comprising: 

a first separating step of cutting a 
substrate on which semiconductor elements having 
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protruding electrodes are formed so that the 
semiconductor elements are separated from each other; 

a resin sealing step of arranging the 
separated semiconductor elements on a base member and 
sealing a sealing resin so that a resin layer is 
formed; 

a protruding electrode exposing step of 
exposing at least ends of the protruding electrodes 
from the resin layer; and 

a second separating step of cutting the 
resin layer together with the base member in positions 
between adjacent semiconductor elements, so that the 
semiconductor elements to which the resin layer is 
formed are separated from each other. 

30. A method for fabricating semiconductor 
devices characterized by comprising: 

a resin sealing step of loading a substrate 
on which semiconductor elements having external 
connection electrodes formed on surfaces of the 
semiconductor elements onto a mold and supplying a 
resin to the surfaces so that a resin layer sealing 
the external connection electrodes and the substrate 
is formed; and 

a separating step of cutting the substrate 
together with the resin layer in positions in which 
the external connection electrodes are formed, so that 
the semiconductor elements are separated from each 
other . 

31. The method for fabricating the 
semiconductor devices as claimed in claim 30, 
characterized in that the external connection 
electrodes are commonly owned by adjacent ones of the 
semiconductor elements before the separating step is 
executed . 
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32. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 
12 and 20 to 31, characterized in that positioning 
grooves are formed on a back surface of the resin 
layer or the substrate after the resin sealing step is 
executed and before the separating step is executed. 

33 . The method for fabricating the 
semiconductor device as claimed in claim 32, 
characterized in that the positioning grooves can be 
formed by subjecting the back surface to half 
scribing . 

34. The method for fabricating the 
semiconductor device as claimed in any of claims 3 to 
12 and 20 to 29, characterized in that: 

the film used in the resin sealing step has 
projection or recess portions located in positions in 
which the film is not interfered with the projecting 
electrodes; and 

recess or projection portions formed on the 
resin layer by the projection or recess portions are 
used for positioning after the resin sealing step is 
completed . 

35. The method for fabricating the 
semiconductor device as claimed in any of claims 1 to 
12 and 20 to 29, characterized in that the sealing 
resin is processed in positions in which positioning 
protruding electrodes are formed in order to 
discriminate the protruding electrodes and the 
positioning protruding electrodes from each other. 

36. A semiconductor device characterized by 
comprising: 

a semiconductor element having a surface on 
which external connection electrodes are provided 



- 241 - 



which are to be electrically connected to external 
terminals ; and 

a resin layer provided on the surface of the 
semiconductor element so as to cover the external 
connection electrodes, 

wherein the external connection electrodes 
are laterally exposed at an interface between the 
semiconductor element and the resin layer. 

37. The method for mounting the 
semiconductor device as claimed in claim 36, 
characterized in that the semiconductor device is 
mounted on a mounting board so as to vertically stand 
thereon . 

38. The method for mounting the 
semiconductor device as claimed in claim 37, 
characterized in that a plurality of semiconductor 
elements are arranged side by side so that adjacent 
ones of the semiconductor elements are bonded by an 
adhesive. 

39. The method for mounting the 
semiconductor device as claimed in claim 37, 
characterized in that a plurality of semiconductor 
elements are arranged side by side so as to vertically 
stand by supporting members. 

40. The method for mounting the 
semiconductor device as claimed in any of claims 18, 
19 and 36, characterized in that the semiconductor 
device is mounted on a mounting board through an 
interposer . 

41. The semiconductor device as claimed in 
claim 18 or 17, characterized in that the resin layer 
comprises a plurality of resin layers having different 
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42. A semiconductor device characterized by 
comprising: 

a semiconductor element having protruding 
electrodes formed on a surface thereof; 

a first resin layer that is formed on the 
surface of the semiconductor element and seals the 
protruding electrodes except for ends thereof; and 

a second resin layer provided so as to cover 
at least a back surface of the semiconductor element. 

43. A semiconductor device characterized by 
comprising: 

a semiconductor element having protruding 
electrodes formed on a surface thereof; 

a resin layer which is formed on the surface 
of the semiconductor element and seals the protruding 
electrodes except for ends thereof; and 

external connection protruding electrodes 
provided to the ends of the protruding electrodes 
exposed from the resin layer. 

44. A method for fabricating a 
semiconductor device comprising: 

a resin sealing step of loading a wiring 
board having a flexible member on which a 
semiconductor element and leads are arranged onto a 
mold and supplying sealing resin to the semiconductor 
element so as to seal the semiconductor element; and 

a protruding electrode forming step of 
forming protruding electrodes so as to be electrically 
connected to the leads formed on the wiring board, 

the resin sealing step uses a compression- 
molding process. 

45. The method for fabricating the 
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semiconductor device as claimed in claim 44, 
characterized in that a frame having a cavity portion 
in which the semiconductor element is accommodated is 
provided when the wiring board is formed. 

46. The method for fabricating the 
semiconductor device as claimed in claim 44 or 45, 
characterized in that a film having a detachability 
with respect to the sealing resin is provided in a 
position of the mold facing the wiring board, so that 
the mold contacts the sealing resin through the film. 

47. The method for fabricating the 
semiconductor device as claimed in claim 44 or 45, 
characterized in that a plate member having a 
detachability with respect to the sealing resin is 
provided in a position of the mold facing the wiring 
board, so that the mold contacts the sealing resin 
through the plate member. 

48 . The method for fabricating the 
semiconductor device as claimed in claim 47, 
characterized in that the plate member is formed of a 
substance having a heat radiating performance. 

49 . The method for fabricating the 
semiconductor device as claimed in any of claims 44 to 

48, characterized in that there is provided an excess 
resin removing mechanism is provided in the mold used 
in the resin sealing step, 

wherein the excess resin removing mechanism 
removes excess resin and controls a pressure applied 
to the sealing resin in the mold. 

50. The method for fabricating the 
semiconductor device as claimed in any of claims 44 to 

49, characterized in that: 
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extending portions are formed to the wiring 
board so that the extending portions laterally extend 
from a position in which the semiconductor element is 
placed; and 

a bending step of bending the extending 
portions is executed after the resin sealing step is 
completed and before the protruding electrode forming 
step is executed* 

51. The method for fabricating the 
semiconductor device as claimed in any of claims 44 to 
49, characterized in that: 

extending portions are formed to the wiring 
board so that the extending portions laterally extend 
from a position in which the semiconductor element is 
placed; 

a bending step of bending the extending 
portions is carried out before the resin sealing step 
is executed; and 

the resin sealing step and the protruding 
electrode forming step are carried out after the 
bending step is executed. 

52. The method for fabricating the 
semiconductor device as claimed in claim 50 or 51, 
characterized in that: 

connection electrodes to be connected to the 
semiconductor element are formed to ends of the 
extending portions; and 

an element connecting step of connecting the 
semiconductor element and the connection electrodes is 
executed after the bending step is carried out. 

53 . The method for fabricating the 
semiconductor device as claimed in claim 51, 
characterized in that the connection electrodes are 
arranged in an interdigital formation, and have curved 
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corners . 

54. A semiconductor device characterized by- 
comprising: 

a semiconductor element; 

protruding electrodes functioning as 
external connection terminals; 

a wiring board having a flexible base on 
which leads are formed, the leads having ends 
connected to the semiconductor element and other ends 
connected to the protruding electrodes; and 

a sealing resin sealing the semiconductor 

element, 

there are provided extending portions that 
are formed to the wiring board so that the extending 
portions laterally extend from a position in which the 
semiconductor element is placed, the protruding 
electrodes being formed on the extending portions. 

55. The semiconductor device as claimed in 
claim 54, characterized in that there is provided a 
frame which supports the wiring board and has a cavity 
which accommodates the semiconductor element. 

56. The semiconductor device as claimed in 
claim 54 or 55, characterized in that the protruding 
electrodes are mechanical bumps obtained by plastic- 
deforming the leads. 

57. A semiconductor device characterized by 
comprising: 

a single or a plurality of semiconductor 

elements; 

a sealing resin which seals partially or 
totally the semiconductor element or elements; and 

an electrode plate which is provided in the 
sealing resin and is electrically connected to the 
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semiconductor element or elements, the electrode plate 
having portions which are exposed from side surfaces 
of the sealing resin and function as external 
connection electrodes . 

58. The semiconductor device as claimed in 
claim 57, characterized in that the semiconductor 
element or elements are connected to the electrode 
plate in a flip-chip bonding formation. 

59. The semiconductor device as claimed in 
claim 57 or 58, characterized in that the electrode 
plate is exposed from a bottom surface of the sealing 
resin in addition to the side surfaces thereof, so 
that portions of the electrode plates exposed from the 
bottom surface function as external connection 
terminals. 

60. The semiconductor device as claimed in 
claim 57 or 58, characterized in that protruding 
terminals are provided to the electrode plate, and are 
exposed from a bottom surface of the sealing resin, so 
that the protruding terminals function as external 
connection terminals. 

61. The semiconductor device as claimed in 
claim 60, characterized in that the protruding 
terminals are portions of the electrode plate defined 
by plastic deformation. 

62. The semiconductor device as claimed in 
claim 60, characterized in that the protruding 
terminals are the protruding electrodes arranged to 
the electrode plate. 

63. The semiconductor device as claimed in 
any of claims 57 to 62, characterized in that the 
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semiconductor element or elements are partially 
exposed from the sealing resin. 

64. The semiconductor device as claimed in 
any of claims 57 to 63, characterized in that there is 
provided a heat radiating member in a position close 
to the semiconductor element or elements . 

65. A method for fabricating a 
semiconductor device characterized by comprising: 

an electrode plate forming step of forming a 
pattern on a metallic base so that an electrode plate 
is formed; 

a chip mounting step of mounting 
semiconductor elements on the electrode plate and 
electrically connecting the semiconductor elements 
thereto; 

a sealing resin forming step of forming a 
sealing resin which seals the semiconductor elements 
and the electrode plate; and 

a cutting step of cutting the sealing resin 
and the electrode plate at boundaries between adjacent 
ones of the semiconductor elements so that the 
semiconductor devices are separated from each other. 

66. The method for fabricating the 
semiconductor device as claimed in claim 65, 
characterized in that the pattern is formed in the 
electrode plate forming step by etching or press 
processing. 

67. The method for fabricating the 
semiconductor device as claimed in claim 65 or 66, 
characterized in that the semiconductor elements are 
mounted, in the chip mounting step, on the electrode 
plate in a flip-chip bonding formation. 
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68. The method for fabricating the 
semiconductor device as claimed in any of claims 65 to 
67, characterized in that: 

a chip attachment step of positioning the 
semiconductor elements on the heat radiating member 
and attaching the semiconductor elements thereto 
before the chip mounting step is executed; and 

the semiconductor elements attached to the 
heat radiating member are mounted to the electrode 
plate in the chip mounting step. 

69. The method for fabricating the 
semiconductor device as claimed in claim 65 or 68, 
characterized in that: 

protruding terminals protruding from the 
electrode plate are formed in the electrode plate 
forming step; and 

the sealing resin is formed, in the sealing 
resin forming step, so as to expose the protruding 
terminals from the sealing resin. 

70. An mounting arrangement for mounting 
the semiconductor device as claimed in any of claims 
57 to 64 on a mounting board, characterized by 
comprising: 

a socket having an attachment portion to 
which the semiconductor device is attached, and lead 
parts provided so as to be connected to the external 
connection terminals exposed from the sealing resin, 
the semiconductor device being attached to 
the socket, and the lead parts and the external 
connection terminals being connected, the lead parts 
being connected to the mounting board. 

71. A mounting arrangement for mounting the 
semiconductor device as claimed in any of claims 60 to 
62 on a mounting board, characterized by comprising: 
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bumps arranged to the protruding terminals 
for forming the external connection terminals, 

the semiconductor device being connected to 
the mounting board through the bumps. 

72. A mounting arrangement for mounting the 
semiconductor device as claimed in any of claims 59 to 
64 on a mounting board, characterized by comprising: 

a mounting member including connection pins 
that are flexibly deformable and are located in 
positions corresponding to those of the external 
connection terminals, and a positioning member 
positioning the connection pins, 

upper ends of the connection pins being 
connected to the external connection terminals of the 
semiconductor device, and lower ends thereof being 
connected to the mounting board. 

73. A semiconductor device characterized by 
comprising: 

a semiconductor device main body having a 
semiconductor element having a surface on which 
protruding electrodes are directly formed, and a resin 
layer which is formed on the surface of the 
semiconductor element and seals the protruding 
electrodes except for ends thereof; 

an interposer to which the semiconductor 
device main body is attached, a wiring pattern to 
which the semiconductor device main body is connected 
being formed on a base member of the interposer; 

an anisotropic conductive film which has an 
adhesiveness and a conductivity in a pressed direction 
and is interposed between the semiconductor device 
main body and the interposer, the anisotropic 
conductive film fixing the semiconductor device main 
body to the interposer and electrically connecting 
them; and 
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external connection -terminals which are 
connected to the wiring pattern through holes formed 
in the base member and are arranged on a surface of 
the semiconductor device main body opposite to the 
surface on which the protruding electrodes are 
provided. 

74. The semiconductor device as claimed in 
claim 73, characterized in that an arrangement pitch 
for the protruding electrodes provided on the 
semiconductor device main body is equal to that for 
the external connection terminals provided on the 
interposer . 

75. The semiconductor device as claimed in 
claim 73, characterized in that an arrangement pitch 
for the external connection terminals provided on the 
interposer is greater than that for the protruding 
electrodes provided on the semiconductor device. 

76. The semiconductor device as claimed in 
any of claims 73 to 75, characterized in that there is 
provided an insulating member which is provided on the 
interposer and has holes located in positions facing 
the protruding electrodes. 

77. The semiconductor device as claimed in 
any of claims 73 to 76, characterized in that the 
interposer comprises a TAB (Tape Automated Bonding) 
tape. 

78. A method for fabricating a 
semiconductor device, characterized by comprising: 

a semiconductor device main body forming 
step of forming a semiconductor device main body 
having a semiconductor element having a surface on 
which protruding electrodes are directly formed, and a 
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resin layer which is formed on -the surface of -the 
semiconductor element and seals the protruding 
electrodes except for ends thereof; 

an interposer forming step of forming an 
interposer to which the semiconductor device main body- 
is attached, a wiring pattern to which the 
semiconductor device main body is connected being 
formed on a base member of the interposer; 

a bonding step of bonding the semiconductor 
device main body and the interposer by an anisotropic 
conductive film which has an adhesiveness and a 
conductivity in a pressed direction, the anisotropic 
conductive film fixing the semiconductor device main 
body to the interposer and electrically connecting 
them ; and 

an external connection terminal forming step 
of forming external connection terminals which are 
connected to the wiring pattern through holes formed 
in the base member and are arranged on a surface of 
the semiconductor device main body opposite to the 
surface on which the protruding electrodes are 
provided . 

79. A semiconductor device comprising: 

a semiconductor device main body having a 
semiconductor element having a surface on which 
protruding electrodes are directly formed, and a resin 
layer which is formed on the surface of the 
semiconductor element and seals the protruding 
electrodes except for ends thereof; 

an interposer to which the semiconductor 
device main body is attached, a wiring pattern to 
which the semiconductor device main body is connected 
being formed on a base member of the interposer; 

an adhesive which is provided between the 
semiconductor device main body and the interposer and 
which bonds the semiconductor device main body to the 
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irvberposer; 

a conductive member which electrically 
connects the semiconductor device main body and the 
interposer ; and 

external connection terminals which are 
connected to the wiring pattern through holes formed 
in the base member and are arranged on a surface of 
the semiconductor device main body opposite to the 
surface on which the protruding electrodes are 
provided . 

80. The semiconductor device as claimed in 
claim 79, characterized in that the conductive member 
is a conductive paste. 

81. The semiconductor device as claimed in 
claim 79, characterized in that the conductive member 
comprises stud bumps. 

82 . The semiconductor device as claimed in 
claim 79, characterized in that the conductive member 
comprises flying leads, which are integrally formed 
with the wiring pattern and bypasses the adhesive so 
as to be connected to the protruding electrodes. 

83 . The semiconductor device as claimed in 
clam 82, characterized in that connections of the 
protruding electrodes and the flying leads are sealed 
by resin. 

84. The semiconductor device as claimed in 
claim 79, characterized in that the conductive member 
comprises : 

connection pins that are flexibly deformable 
and are located in positions corresponding to those of 
the protruding electrodes; and 

a positioning member positioning the 



- 253 - 



connection pins, 

upper ends of the connection pins being 
connected to the protruding electrodes of the 
semiconductor device, and lower ends thereof being 
connected to the external connection terminals. 

85, The semiconductor device as claimed in 
claim 84, characterized in that the positioning member 
is formed of a flexible member. 

86. A method for fabricating a 
semiconductor device, characterized by comprising: 

a semiconductor device main body forming 
step of forming a semiconductor device main body 
having a semiconductor element having a surface on 
which protruding electrodes are directly formed, and a 
resin layer which is formed on the surface of the 
semiconductor element and seals the protruding 
electrodes except for ends thereof; 

an interposer forming step of forming an 
interposer to which the semiconductor device main body 
is attached, a wiring pattern to which the 
semiconductor device main body is connected being 
formed on a base member of the interposer; 

a conductive member arranging step of 
arranging a conductive member to at least one of the 
semiconductor device main body and the interposer; 

a bonding step of bonding the semiconductor 
device main body and the interposer by an adhesive and 
connecting them electrically; and 

an external connection terminal forming step 
of forming external connection terminals which are 
connected to the wiring pattern through holes formed 
in the base member and are arranged on a surface of 
the semiconductor device main body opposite to the 
surface on which the protruding electrodes are 
provided. 
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ABSTRACT 

A method includes a resin sealing step of 
placing, in a cavity 28 of a mold 20 , a substrate 16 
to which semiconductor elements 11 on which bumps 12 
are arranged, a resin sealing step of supplying resin 
35 to positions of the bumps 12 so that a resin layer 
13 sealing the bumps 12 is formed, a protruding 
electrode exposing step of exposing at least ends of 
the bumps 12 sealed by the resin layer 13 so that ends 
of the bumps 12 are exposed from the resin layer 13, 
and a separating step of cutting the substrate 16 
together with the resin layer 13 so that the 
semiconductor elements 11 are separated from each 
other. 
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Declaration and Power of Attorney for ILS. Patent Application 

Japanese Language Declaration 

T*"<7ift*«#W#iLr, «l±nT<7>i8*)K*L*i-, As a below named inventor, I hereby declare that: 

ao'ftlS, ilffttT^»a<Oft*»aiCffil8SJx My residence, post office address and citizenship are as stated 

fcS 0 • next to my name. 



I believe I am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is ciaimed and 
for which a patent is sought on the invention entitled 

METHOD AND MOLD FOR MANUFACTURING 
SEMICONDUCTOR DEVICE, SEMICONDUCTOR 

DEVICE, AND METHOD FOR MOUNTING THE 
DEVICE 



h3MWl<0WM« (TaEwH-exaJaSov^rV^ftVx^tt, the specification of which is attached hereto unless the following 
^^MffCSSft") ti, box is checked: 



0 was filed on October 7, 1997 
as United States Application Number or 

PCT International Application Number PCT/JP97/02405 

and was amended on 

<if applicable). 



I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 



fUi. iIWJUMte&S&3 7<£|£ X4k5 I acknowledge the duty to disclose information which is material to 

*59. »^R»W-ft-*itC-OlxrfflK3k«r»«:Bi3^i-SSBAi patentability asdefined inTit!e37. Code ofFederal Regulations, 
* * CL t S Section 1.56. 
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i i fl. isf cq ft £ii « t> U < J i & W <n a IK f c o v ^ r <o&& 

# £ <D itt I c ffi £ ix £ ^ ^ 

Tic. ir-tzztv* mLx^zi- r 



Prior Foreign Application(s) 

(Number) 

(Number) 
(**) 
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(Country) 
(W*) 

(Country) 
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13 ». t % jB3 5 &#:Bi£& 1 19*(e) mzm^T TSEco* 



(Application No.) 
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(Filing Date) 



(ffiJSB) 



CO fLW;, TSiw*B»ft*3 5«1 2 0 &\zm^XTtZ<V%: 

I3S^^^J3 6 5 & (c) CI-^^L^i". * 

frfci *mfflo*IS*:a5Ha3rt«FiS5fcB»Ag3 5«l 1 2& 

fe ySl»-C*mtt*W R *B(*T£ fcii»»B>j*ftB*»£ft B 



(Application No.) 
WHS-*) 



(Application No.) 



(Filing Date) 
ttttfflR) 

(Filing Date) 
(aiJBS B ) 



1 8 MSI 1 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT international application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 



{Day/Month/Year Filed) 
(ffiWSiS B) 



{Day/Month/Year Fiied) 

(ffi«4£J?B) ° 

I hereby claim the benefit under Title 35, United States Code, 
Section 113(e) of any United States provisional appiication(s) listed 
below. 



(Application No.) 
(KHS*) 



(Filing Date) 
(fHJSB) 



I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States application(s), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, 1 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 



(Status: Patented. Pending, Abandoned) 

(Status- Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable hy fine or 
imprisonment, or both, under Section 1001 of Title "18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith fJ/st name and registration number) 
See list of attorneys and/or agents on page 5. 



Send Correspondence to: 

ARMSTRONG WE , HATT0R1, 

"McLELAND j&JSIAILGHTON 
1725 K Street, N.W„ Suite 1000 
Washington, D.C. 20006 



Direct Telephone Calls to: {name and telephone number) 



Tetephone; (202) 659-2930 Fax: (202J 887-0357 





Full name of sole or first inventor 
NoriQ FCJKASAWA 



Inventor's signature^^ 



Date 

April 6, 1998 



£3f 



Residence 

Kawasaki- shi, Kanaqawa, Japan 




Citizenship 

Japan 



Post Office Address 
c/o FUJITSU LIMITED, 




1-1, Kamikodanaka 4-chome, Nakahara-ku 
Kawasaki-shi, Kanaqawa, 211-8588 Japan 



Fuil name of second joint inventor, if any 

Tdshimi KAWAHARA 



Second inventor's signature 



Oate April 6, 

Kft / 199 8 




Residence 

Kawasaki - shi , Kanagawa , Jap^n 



S8r 



Citizenship 

Japan 



Post Office Address 

C/o FUJITSU LIMITED, 

1-1, Kamikodanaka 4-chame, Nakahara-ku, 
Kawasaki-shi, Kanagawa, 211-8588 Japan 
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joint inventors.) 
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inventor's signature 



Date 

April 6 f 1998 



Residence 
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Citizenship 

Japan 
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1-1, Kamikodanaka 4-chome, Nakahara-ku, 
^awasaki-shi. Kan agawa,. 211-8588 Japan 



Fu« name of fourth Joint inventor, Jf any 

Mitsunada QSAWA 



II 



aft 



Fourth inventor'* signature 



Oate 

April 6. 19Q8 



Residence 

Ushiku-shi, Ibaraki, Japqn 



7^1 



jSflF 



Citizenship 

Japan 



Post Office Address 

126-8 , Kariya-cho 3-chome, Ushiku-shi, 



Rft 




fcaraki, 300-1235 Japan 



/ 1 J Fud name of fifth joint inventor, if any 

Yasuhiro SHINMA 



Fifth Inventor's skmature ~ /? Date 

^oAmMpi^ tehJrtVrntL April fi 



-1 6, 1998 



Residence 

Kawasaki-shi , Kanagawa, Japari^ ' 



Citizenship 

Japan 



Post Offfce Address 
C/O FUJITSU AUTOMATION LIMITED , 



1-1, Kamikodanaka 4-chome, Nakahara-ku, 
^wasaki-shi, Kanagawa, 211-8588 



Japan 



flEfJf 



Bft 



/ name cf sixth joint Inventor, if any 

lirohisa MATSUKI _ 



Sixth inventor's signature 



Oate 

April 6, 1998 



Residence 



Kawasaki-shi, Kanagawa, Japap<^^J/ 
Citizenship — ^ ■ 

Japan : 



i 



Post Office Address 

c/o FUJITSU LIMITED. 



1-1, Kamikodanaka 4-chome, Nakahara-ku, 
Kawasaki-shi. Kanagawa. 211 - 8588 Janan 
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fl^lkj Full name of seventh joint Inventor, if any 

/ Masanori ONODERA 



Seventh Inventor's signature 



Date 

April 6, 1998 



Residence 

Kawasaki- shi , Kanaqawa , Japah 



Hlf 



— Citizenship 

Japan 



Post Office Address 

c/o FUJITSU LIMITED , 



m 



1-1, Kamikodanaka 4-chome , Nakahara-ku , 
JCawasaki-shi , Kanagawa,, 211-8588 Japan 



Full name of eighth joint Inventor, If any 

Junichi KASAI 



Eighth Inventor's signature > 



Date 

April 6, 1993 




Residence 

Kawasaki-shi^ Kanaqawa , Jap^p 



\ 



Bit? 



Citizenship 

Japan 



Post Office Address 
c/o FUJITSU LIMITED, 



1-1, Kamikodanaka 4-chome, Nakahara-ku, 
rasak-i-shi. Kanaaawa . 211-8588 Japan 




Full name of ninth joint Inventor, if any 

Shiqeyuki MARUYAMA. 



Ninth Xnve ntor' s ;si gnatu re 
Residence v 



Date 

April 6, 1998 



Kawasaki-shi < r Kanaqawa, Japafa 



Citizenship 

Japan 



Post Office Address 
c/o FUJITSU LIMITED, 



1-1, Kamikodanaka 4-chome, Nakahara-ku, 
Kawasaki-shi . Kanaqawa, 211-8588 Japan 



Full name of tenth joint Inventor, If any 

fasao SAKUMA 



Tenth Inventor's signature 



Oate 

April 6, 1998 




Residence 

, Kawasaki-shi, Kanagawa, Japam 



Citizenship 

Japan 



T7- 



Post Office Address 

c/o FUJITSU AUTOMATION LIMITED, 



1-1, Kamikodanaka 4-chome, Nakahara-ku, 
Kawasaki-shi, Kanagawa, 211-8588 Japan 
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/ / /V 1 Fu " name of eleventh joint Inventor, If any 

/ Af/UYoshimi SUZUKI 








Eleventh Inventors signature, ( fjate 
- A?ril fi 1 QQR 








Kawasaki -shi, Kanaqawa , Japaifi <^X^A 




Citizenship ^ — ^ y 

- Japan 




***** Post Office Address 

• c/o FUJITSU AUTOMATION LIMITED, 




1-1, Kamikodanaka 4-chome, Nakahara-ku, 
— . ■ ^ . — — ■ ' Kawasaki-shi . Kanaaawa, .t^™^ 








j f\ hi J F "H name of twelfth joint Inventor, if any 

J fi, l/^Masashi TAKENAKA 


•'••2 




eft 


Twelfth Inventor's signature. Date 

4^/2^/ tlaAi^riMfi April 6, 1998 








Residence <^__^* x 7 ) \ ? 

Kawasaki-shi , Kanaqawa , Japanc ^7 ^ X 


LI 


Eli 




Citizenship ~ I 

Japan ! 








Post Office Address 
C/O FUJITSU T.TMTTTTTV 




1-1, Kamikodanaka 4-chome, Nakahara-ku, 
m+=&m&m% ™ " Kawasaki-shi. Kanacrawa, 211-8588 Japan 




" Full name of thirteenth joint Inventor, If any 


H 






Thirteenth Inventor's signature Date 




^ Residence 


0 






Citizenship 








Post Office Address •■■ ~z 








«+E3ftH*8a"# " ~ Z " 

hull name of fourteenth joint Inventor, If any 








Fourteenth Inventor's signature Oate 








Residence 




Citizenship 




igZassj ' — 

Post Office Address 
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List of attorneys and/or agents 



James E. Armstrong, m, Reg. No. 18,366; William F. Westerman, Reg. No. 29,988; Ken-Ichi 
Hattori, Reg. No. 32.861 : Le-Nhuna McLeland, Reg. No^^S^d; Ronald F. Naughton, 
Reg. No. 24,616: John R. Pegan, Reg. No. 18,06 3: William G. Kratz, Jr., Reg. No. 
22,631 ; James P. Welch, Reg. No^lT^SJZS; Albert Tockman, Reg. No . 19,722 : Mel 
/ R. Quintos, Reg. No . 31,898 : Donald W. Hanson, Reg. No. 27,133; Stephen G. 
Adrian, Reg. N o. 32,878 ; William L. Brooks, Reg. N o.. 34,129 j John F. Carney, Reg. 
No. 2 0,276,; Edward F. Welsh, Reg. No. 22,455; Patrick D. Muir, Reg. No A j37,4 0S; 
Gay A. Spahn, Reg. No. 34,978; John P. Kong, Reg. No._40,054; and Luke A. Kilyk, 
Reg. No. 33,251. ' 
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ATTACHMENT TO PAGE 2 OF 

DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION 



Prior Foreign Applications 



( Number ) 



(Country) (Filing Date) (priority claimed) 



Patent Application 
No. 8-183844 



Japan 



12/July/1996 



yes 



Patent Application 
No. 8-276634 



Japan 



18/October/1996 



yes 



Patent Application 
No. 9-010683 



Japan 



23/ January/1997 yes 



Patent Application 
No. 9-181132 



Japan 



7/July/1997 



yes 
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